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FOKEWOKD 

This monograph is the result of considerable intradural experi- 
ence, associated with many bitter disappointments and failures; some 
animal experimentation; and of observations during post-mortem 
examination of cases in which death had resulted from varied intra- 
cranial lesions. Eecognizing that surgical as well as pathological 
and diagnostic information is obtainable from post-mortems, a 
personal effort invariably has been made to obtain an autopsy on 
all cerebral cases coming under my observation. The fatal cases 
previously examined or operated upon, on which post-mortems were 
not performed, are very few. 

The laity are anxious to assist the surgeon in obtaining whatever 
knowledge may be derived from an examination of their dead, pro- 
vided they feel that the surgeon has striven earnestly to assist them, 
and that the post-mortem will be reverently conducted. 

Gushing, whose genius has transformed non-suppurative intra- 
cranial surgery into comparatively safe, delicate, almost bloodless 
physiological procedures, has long contended that the ordinary 
surgical technic applicable to other parts of the body is insuffident 
to combat successfully the unique physiological factors and patho- 
logical changes presented within the dura; and it is Cushing's tech- 
nic which the author largely has used in operating for intracranial 
suppuration. 

Surgically considered, intracerebral abscess stands in a class by 
itself, the problems presented in its surgical treatment differing 
from those of suppuration in other parts of the body and distinct 
from those encountered in the treatment of non-suppurative lesions 
of the brain. As many of the technical problems presented still 
remain far from solution, it is proposed to call attention to some 
of these physiological factors, their alteration by pathological proc- 
esses, and the technic which, to the author's mind, most satisfactorily 
meets thenL The success of intradural surgery always will depend 
upon utilizing every advantage offered by the preventive and reactive 
efforts of nature, while a single technical error may mean the loss 

of the patient's life or at least of his subsequent usefulness. 

.. 
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In this monograph the writer has attempted to correlate the" 
surgical treatment of the different pathological lesions of brain ab- 
scess, for he believes that, although pathology and treatment usually 
are dealt with in separate chapters, they are in reality one and 
should be so considered. Certain it is that if one is to meet with 
even a moderate degree of success in the treatment of brain abacoas, 
the surgical manipulation in each individual case must be adapted 
to the exact pathological condition present. 

With this object in view emphasis is laid upon the pathology 
and on mechanical changes, and a classification is adopted which is 
capable of individual clinical recognition, because the author believes 
that our present knowledge should enable ua not only confidently 
to diagnose the presence of brain abscess, but also in a large pro- 
portion of the cases to determine ita location and whetlier or not 
it is surrounded by a capsule. 

To accomplish this the surgeon must divest himself of certain 
ideas inherent in the old classification of aural and nasal origins, 
and must conceive of them not according to their immediate origin, 
but pathologically, according to the causative lesion of entrance into 
the central nervous system; that is, whether extension is by direct 
tissue suppuration or by retrograde thrombophlebitis, for which the 
author suggests the terms Adjacent (Secondary), and Intercurrent 
(Terrtiary), when immediately occasioned by a secondary gross lesion 
sueh as sinus thrombosis, to differentiate both from abscesses origi- 
nating from the deposit of infected bacterial virus circulating free 
in the blood stream, the latter being pathologically metastatic, even 
though the original focus of infection may be in the ear or the nose. 
One of the chief objects of this work is to enable the surgeon to apply 
a pathological nomenclature to the subject and thus approach the 
treatment of brain abscess in a pathological aa well as a technical 
mental attituda 

No apologies are offered for the personal character of the book. 
It is largely an account of experience in more than fifty oases of ad- 
jacent brain abscess which have come under the author's observation. 
It has been written because ho recognizee that many deaths might 
have been avoided had he earlier been in possession of the knowledge 
ho has gained by his failures. He has analyzed his cases, making an 
effort in each particular case to learn why the patient recovered or 
'ied. 

In the chapter on Diagnosis the writer voices many opinions 
idi must be regarded as purely speculative, much of which doubt- 
will be demonstrated to be fallacious aa our physico-pathological 
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understanding of the clinical manifestations of suppurative cerebral 
lesions increases. For this he offers no excuse, believing that a better 
understanding of disease often may be obtained by speculation, pro- 
vided the speculation is founded on the available clinical and experi- 
mental evidenca 

Nor does he apologize for the minutely detailed technic. He has 
emphasized the technic, rather, because he has learned from personal 
experience to regard it as equally important with diagnosis. While 
the opinions expressed are his own, he has endeavored whenever 
possible to substantiate them by reference to recorded opinions and 
observations. When an unsubstantiated opinion is cited, the author- 
ity for it is cited in the text. 

In the preparation of the book the author's thanks are due to 
Dr. Frederick A. Sutton and Dr. Harrison S. Martland for the 
pathological examinations and sections; to the staff of the Newark 
Eye and Ear Infirmary for placing at the author's disposal the 
records of cases under their care ; to Dr. F. Eobbins for compilation 
of the cases of frontal and cerebellar abscess and for other valuable 
cooperation ; to Mr. Edward B. Mead for helpful mechanical aid in 
the construction of instruments, and to the author's secretary. Miss 
Catherine Fideles Casey, for indispensable assistance in the prepara- 
tion of the manuscript. 

Wblls p. Eaoleton. 
Newark, N. J., January 2, 1922. 
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GENERAL CONSIDERATIONS IN INTRACRANIAL 

SURGERY. 



CHAPTER I. 
PREPARATION. 

MbRTAL AtTITUDB 07 THX SUBCOON. 

In approaching the problems involved in localized^ intradural 
suppiiration the surgeon must cultivate a peculiar mental attitude 
which will render him sensitive and attentive to the minute details 
of diagnosis and of surgical procedure. In no other branch of sur* 
gery may the advisability of a major operation depend upon such 
apparently trivial manifestations; in no other part of the body will 
neglect of slight hemorrhage play so important a part in the recovery 
or in the future well-being of the patient; in no other branch of 
surgery is preparedness for operation more important or team work 
more essential. The surgeon who postpones an operation for brain 
abscess to suit his personal convenience starts with a handicap that 
too often results in the death of his patient — a death frequently 
avoidable. 

Imfobtancb 07 P&opm Histobt Takhto Bsioia EzPLO&iTioir. 

• 

Many patients suffering from brain abscess are brought to the 
hospital in a dazed condition, unable to furnish a reliable account 
of their illness. The possibility of a brain abscess, then, may rest 
upon the presence of a purulent discharge from the ear or nose, a 
bronchiectasis, or the scar of a previous head injury, and the diag- 
nosis or elimination of such abscess can only be made by the expendi- 
ture of time and patience in interviewing persons who are in pos- 
session of accurate information about the patient prior to the appear- 
ance of pronounced cerebral symptoms. This has been accom- 
plished many times, and has resulted in the greatest personal 
satisfaction. 

The following apparently trivial, yet really important, diagnostic 
details have thus been ascertained: — The presence and exact date 
of the initial "vague chill," from which could be calculated the prob- 
able duration of the abscess, and whether it was acute without limit- 
ing membrane, or chronic with limiting membrane ; the occurrence of 
attacks of uncontrollable vertigo, knowledge of which has largely 
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influenced the selection of the cerebellum as the site for exploration ; 
transient periods of a "dreamy" state; transient or permanent 
aphasia; complete motor, sensory, or "naming" atasia; the gradual 
or sudden onset of hemipl^a — the involvement of tho hand, leg and 
face being separated by appreciable intervals; and the presence of 
an unrecognized hemianopsia. Some or all of these symptoms always 
occur in the development of an abscess of the brain, a,nd a knowledge 
of their presence is of incalculable value to the surgeon in making 
his diagnosis. 

HiBIOBT TAEINO 1 



It is the practice among many surgeons when treating suppura- 
tive diseases of the ear or nose associated with slight but auspicious 
symptoms — vague chill, headache, dizziness, slight subnormal tem- 
perature, slow pulse — to await the appearance of outspoken cerebral 
symptoms before making a complete neurological examination. (See 
Appendix I, "Guide for Neurological Examination."} This fre- 
quently results in the performance of an intracranial operation with- 
out that minute and accurate information, previously obtainable, 
upon which depends the adoption of the correct exploratory procedure. 

Examination of the recorded cases ' of brain abscess shows that 
a very large proportion had been operated upon previously for mas- 
toid disease, accessory sinus suppuration, or compound fracture of 
the skull. Tho radical mastoid operation has frequently been per- 
formed for symptoms — headache and dizziness — the intracranial 
origin of which was not apparent until some timo after the operation. 

In the presence of a wound or scar from a suppurative lesion of 
A cranial bone, or any suppurative disease capable of causing meta- 
Btatio bruin abscess, n chill, no matter how vague, followed by a 
Blightty subnormal tomperaturo, demands not only a complete neu- 
rological examination, but repeated blood cultures; while slight cere- 
bral symptoms, such as persistent headacJio, attacks of dizziness, slow 
pulse, subnormal temperature and sliglit psychic changes, call for the 
lemoval of the patient to a hospital and the performance of a lumbar 
puiicturo, repeated if necessary until a positive diagnosis is obtained. 

Tho association of brain abscess and sinus thrombosis demands 
Uie early recognition of the blood-stream ooutaminntion in order to 
differentiutu between the symptoms due to sinus thrombosis and to 
intraeerebrsl suppuration. On more than one occasion, in the pres- 

•iM AppcDilIt It Ud Apptndix tn, ncordcd can* ot cerebellar and fronul 
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ence of a papilloedema secondary to occlusion of the venous return 
circulation by a thrombus, one positive blood culture was the decid- 
ing factor against intradural exploration. On the other hand, in a 
number of instances the operative finding of an occluding sinus 
thrombosis has caused the author to overlook an abscess of the cere- 
bellum. In one case, at least, the thrombus was undoubtedly aseptic 
and secondary to the abscess. Repeated negative blood cultures dur- 
ing the period of observation would have indicated exploration of 
the brain. 

The diagnosis of a secondary "protective" (aseptic) menin- 
gitis ^' •* *• *• • — a frequent manifestation of the effort of the intra- 
cranial contents to wall off the suppuration — is of the greatest value 
in the early recognition of the localized intradural suppuration, while 
the early diagnosis of a general streptococcic and pneumococcic 
meningitis, both of which may exist for some time without producing 
marked symptoms, has frequently prevented a useless exploration. 

Time for Operation. — ^Brain abscess, once the diagnosis has 
been made, permits of no delay or temporizing; it demands the im- 
mediate sacrifice of all other interests. Two cases illustrate the im- 
portance of prompt surgical intervention. 

OASB I, B. F. 

Cerebellar Abscess. Hale, age 34; running ear for fifteen years. Seen 
at eleven a. m. on the tenth day of illness. Temperature 100°; pulse 54; severe 
dizziness; intense pain in occiput; occasional vomiting; double optic neuritis. 
Had been delirious previous night. No tenderness over mastoid; no discharge 
from ear. 

Diagnosis. — Cerebellar abscess. Ordered to hospital and preparations made 
for operation. Patient did not report as ordered. Late in the day he arrived in 
good condition; walked up two flights of stairs, needing only the help of the 
balustrade because of dizziness. Operation appointed for next day. Less than 
four hours after admission the patient suddenly became maniacal, had a convul- 
sion, and expired within a few minutes. The abscess had ruptured. 

CASE II, o. M. 

Cerebral Abscess. Girl; chronic discharging ear; headache for several 
weeks; vague chill; attacks of dreamy state; papillocdema ; paresis of external 
ocular muscle; heminapsia. W^hen examined in excellent condition, rational 
and strong. 

Diagnosis. — Cerebral abscess. Operation advised. Attending physician un- 
willing to consent without permission of family, who did not regard girl as 
seriously ill. Delay in obtaining consent. Next morning physician reported 
that patient was so much better there must be doubt of brain abscess, but family 

* "MeniDRitls Aseptica" : Reischlg ; Zeit. f. Ohrenheilkunde, 1013, Bd. 60, p. 78 • 

* "Meningitis Sympathetica" : Plant nnd ScbottmtiUer ; Leitfadcn zur Untersuchung 
der CerebroBpinalflUaaigkeit . 

« "Bfenlngltis Sympathetica": Stranss, Israel; Amer. Jour. Med. 8oc.. November. 
1017. Vol. CLIV, No. 5, p. 748 . 

" "Protective Meningitis" : Martland, Harrison 8., Personal Communication . 

* Case XVII, M. D., MeUstatic Abscess, Chapter five, p. 77. 
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• 

eontented to operation. Afternoon appointed for operation. Suddenly severe 
rigor and convulsions and patient passed into coma. Strong pulse but respiratory 
paralysis. Artificial respiration failed to sustain pulse while hasty prepara- 
tions for operation were being made. 

Autopiy.^*Large temporo-occipital lobe abscess with capsule which could 
have been drained by proposed operation with an excellent chance of recovery. 

Four other fatal cases have come to the author's attention in 
which the surgeon allowed external circumstances to occasion a postr 
ponement of the operation after the diagnosis of brain abscess had 
been made. In these four cases one abscess was temporo-sphenoidali 
one occipital^ one frontal and one cerebellar. 

While it is well recognized that sudden death results from rupture 
of a cerebellar abscess, it is not sufficiently appreciated that ab- 
scesses in other parts of the brain frequently cause death without 
warning. 

Assistants. — ^In no branch of surgery is trained team work 
as necessary as in intradural surgery. In many hospitals the oper- 
ator is assisted by a house surgeon and a nurse and the anesthetic is 
administered by a junior house surgeon — a system which frequently 
results in the neglect of small details on which the success of an 
intradural operation essentially depends. To be prepared to meet 
the technical difficulties which may be encountered during any intra- 
dural operation, a team of not less than four persons trained in brain 
surgery is required — operator, assistant, anesthetist and chief nurse. 
Furthermore, it is desirable to have two assistants skilled in apply- 
ing artificial respiration and direct blood transfusion. The first 
assistant and the chief nurse should have an understanding of the 
operator's technic, inasmuch as the assistant must anticipate every 
surgical need. To allow an assistant imperfectly trained in intra- 
dural surgery to participate actively in the operative work is to 
invite disaster. I have more than once "lost" an abscess before its 
oomplete evacuation because the assistant was not sufficiently trained 
to respond quickly to the emergency. Likewise, I have had an as- 
sistant well trained in general surgery but without intradural expe- 
rience, and consequently not appreciative of the extreme delicacy of 
the wall of a non-capsulated brain abscess, cause the searching canula 
whidi had been placed within the abscess cavity to perforate the 
delicate wall between the abscess and the adjacent lateral ventricle. 

Anesthesia. — Ether is the anestlietic of choice except when the 
patient is in s\icli deop coma that no anesthetic is required. The 
frtmnonoy of oml>arras8(\l respiration with its associated increased 
blooding douiauds that all intradural operations be conducted under 
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anesthesia/ administered by an expert with an apparatus capable 
of exact dosage. Horsley^ used a mixture of chloroform and 
oxygen. The author has not adopted this as it does not appear 
to him that the hemorrhage would be lessened by this method though 
theoretically it should be advantageous. Cushing ^ advocates a local 
anesthetic for cranial war injuries and experience with local anes- 
thesia in the highly sensitive area of infected mastoids convinces the 
author that many cases of brain abscess may be explored under local 
anesthesia. 

Technic— The success of local anesthesia in cranial bone surgery depends 
upon: (1) Systematic infiltration; (2) avoidance of pulling by instruments — 
retractors, artery clamps, etc.; (3) avoidance of all transmitted shocks— chisel- 
ing or hammering; (4) performance of all bone work by cutting or biting instru- 
ments such as electric or hand-driven burrs, rongeurs, gauges, Gigli saws^ etc 
The dura is not a sensitive structure; it requires only the application oi a 
local anesthetic. The author has frequently slit the dura even without a local 
anesthetic The brain tissue itself is non-sensitive. 

* Heuer and Dandy : "A Report of Seventy Cases of Brain Tamer'* ; Johnt Bapkin9 
Hotpital BuUetin, Auflrust. 1916, p. 833. 

•Horsier, V.: "On the Technic of Operations on the Central Nervous System*': 
Brit, Med. Jour,, 1006, II, p. 411. 

*CuBhiDg, H. : ''Concerning Operations for the Craniocerebral Wounds of Modem 
Warfare" ; MUitary Burgeon, 1016, VoL 88, p. 601. 
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Position of Patient. — In all intradural explorations the i 
mapiNjd out b^- tlie original incision should he horizontal with the 
operating table and provision should be made for ita maintenance 
without muscular strain on the patient. 

Technic. — Tli^ table shuiild be flat and covered liy a thick maltri'Ha with a 
rubber casiDg. A sloping table TenderB imposaiblc llie proper position of the 
heiul. Tlie nock allows a, certain degree of latitudu by wliicli tbe bead can be 
rotaUii from tliu perpendicular of the body. This poaitiun can bn mainlained by 
tlie patient without strain or interferencu with rispiraliou. Thu i^tcjit uf the 
rututiun varies with the individual patient and can b« determined only by plariiig 
tba patient on the table beforo aditiiuiftt4.'ring the unestlietic, finding tlie degree of 
ruttttiou available, and then adapting the supporting and restraining apparatus 
to the individual requiretnents. 

In a temporospiiuuoidal h)be enpluratiun the patient's body lies on the table 
with the head rotated HuHioicntly fur tbe occi pi to- bregma tie line to be exactly 
horizontal with the plane of the table. The pogitiun is maintained by padding 
with sandbags under the heud and neck, thus elevating the shoulders, bock and 
buttocks. VMiilo the patient is under the anesthetic occasional slight pressure of 
Iho bawl of the anesthetist applied to the jaw will prevent the backward rota- 
tion of the patient's head. In frontal lobe exploration the patient lies prone. 
In cerebellar abscess, if the exploration ia to be behind the sinus, the patient ia 
supported by his abdomen and shoulders with chest and fftt-e pointing directly 
downward, un "outrigger" being used. If the exploration ia to be in the anterior 
portion of the cerebellum one shoulder of the patient is elevated more than tbe 
other and the heud slightly rotated so that the face points downward (orty-flve 
di^ees from the vertical — Sims' cheut position. 

Utilization of Gravity. — A device permitting the rapid con- 
version of the operative field to admit of complete evacuation of a 
brain abscess by gravity is of material assistance. In one case of 
encapsulated iutrupiarachnoid abscess, after tJie evacuation of as 
much pus as would How, the patient, a small child, was elevated by 
the feet and tlie operated side turned downward. This was followed 
by the escape of an additional largo quantity of pus. 

Failtire to utilise gravity has resulted in numerous instances in incomplcl« 
evaeuation, tbe ab«ccM having been punctured at ita uppermost eztreniity. In 
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snch a condition the elevation of the foot of the table causes a recurrence of the 
flow of pus after its cessation — always desirable and frequently the deciding 
factor for success. For complete primary evacuation the table should be 
equipped with a device to allow of depression and elevation of the head and 
rotation of the patient to one side or the other. 

Head-rests. — ;The author has tried head-rests attachable to a 
general oper^ating table but they have not proved thoroughly satis- 
factory. F. Krause, of Berlin, while performing an occipital opera- 
tion, had the patient in a sitting position, the head inclined forward, 
resting against the chest of an attendant who steadied the patient's 
head between his hands. 

For cerebellar operations the "outrigger," with shoulder supports 
to allow of free respiration, is most satisfactory.^' ^* ® 

Elevation of the Head. — Elevation of the patient's head during 
the operation lessens hemorrhage. Some surgeons operate with the 
head and shoulders elevated at an angle of about thirty degrees. 
This, however, necessitates a constrained position for the operator 
which, especially in a "temperamental" man, seriously interferes 
with his eflSciency, particularly toward the end of a long operation. 

Technic— The operating table should be at least twelve inches higher than 
the standard tables used for abdominal operations. The operator and assistants 
should stand squarely on their feet, without strain, thus enabling them to work 
for several hours without unnecessary fatigue. Each should attain the height at 
which he works best, by an individual platform. 

UMITATION OF THE FIELD: 

Technic— After marking tho proposed incision with a knife, the head is 
covered with gauze, the operative field being left exposed and surrounded by 
toweling pinned to the scalp, a wall of toweling being erected between the anes- 
thetist and the operator so that it is impossible for the anesthetist's hand to 
invade the operative field or for the operator to go beyond it.* By pinning the 
toweling to the skin with delicately constructed clips an area with a margin of 
one-half inch may be walled off. 

Control of Hemorrhage. — One of the imperfectly solved prob- 
lems of cranial surgery is the control of hemorrhage. The number 
of operations which result fatally, directly or indirectly from bleed- 
ing, is still large. Many surgeons, chiefly because of failure to con- 
trol hemorrhage, divide all intradural operations associated with 
marked increase of the intracranial pressure into two stages — at one 

» Frazier, C. H. : "Problems and Procedures in Cranial Surgery" ; Jour, Am, Med. 
A9900,, June 6, 1009, Vol. 52, p. 1805. 

* Smith, H. B. : "An Apparatus for Supporting and Holding the Head and Shoul- 
den in CerebeUar and High Spinal Operations" ; Jour. Am, Med, Attoc., Nov. 26, 
1910, Vol. 65. p. 1859. 

■ Gushing, H. : **Tumor8 of the Ncrvus Acusticus" ; 1917, W, B, Saundert Co., 
Phila. and London, p. 252. 

* Gushing, Hanrey : "Technical Methods of Performing Gertain Cranial Opera- 
ttont" : Burg. Qyn., and 0h9., 1908, March, Vol. 6, No. 8, p. 227. 
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operation turning clown the osteoplastic flap, and at a later time 

openini; the dura. With proper attention to hemoBtasIs this should 
rarely he neceesary. 

Hemorrhage from the Scalp. — In cases with greatly increased 
intracranial pressure bleeding from the scalp may be very severe, 
In addition to the many spurting: points there is a general oozing 
which, though temporarily of little moment, may seriously militate 
against the patient's recovery if allowed to continue. Over both 
cerebrum and cerebellum the hemorrhage can he controlled by firm 
manual pressure against the skull and the subsequent reflection of 
the galea over the cut surface. 

The excessive general oozing so frequent during operations for 
brain tumor does not occur during exploration for cerebral or c-cre- 
bellar abscess, because in the presence of intradural suppuration, 
long before the development of the excessive increase of intra- 
cranial pressure so frequently associated with tumors, the patient 
has expired. Continued excessive increase of intracranial pressure 
is not compatible with life in the presence of suppuration. 

Technic of Controlling Hemorrhage.— The aBaiBtant, with the finger tipa 
of both hands. preseeB the ecalp firmlv Hfcainet the bone while the surf^n cuts in 
tho amftll arm between tliom, chpcltinj; the hemorrhage by patching: the Ralea with 
fine artery fciriM^pB and reflecting it over the eiit siirfnce. The artpry forceps 
controla the Iiemorrhnge, not by actual compression, but by pulling the galea 
over the vessel. 

The RHsintnnt mnnt nnt remove the pressure until the hemorrhage is com- 
pletoly controlled. The number of forceps necessary is very large. The clanipa 
are dropped into the open palm of an assistant, for if allowed to hang they will 
become detached by their own weight or during manipulation. The assistant 
keeps the (oreeps absolutely flat and in proper relation to each other. 8lraps of 
gause wrapped around or through the handles of bundles of ten or twelve forceps 
allow tlie BssJBtant to control a large number. After the application of the 
forceps a band of flat gauae pulled lightly over the cut surface controls the re- 
maining ooM and prolecta the forceps from displacement. SuRlcient attention 
to this aimpls method prevents loss of blood and shortens the time of operation. 
The author has attempted ligation of the clamped vessels before closure; but 
it has l>ecn found to ponHume time and is of very little value. 

During closure, with the eieeption of actual spurters, the hemorrhage must bo 
controlled by exact and careful approximation of the cut surfaces by suturing, 
layer by layer, no dead spaces whatever being allowed to remain. Because of the 
adhesion of the galea to the pericranium and subcutaneous tissue the soft porta 
must be pushed, not pulled, together by an assistant, all traction by sutures 

L being RToided. The process Is long and tiresome, but it is the only one that is 

1 uniformly attended with success. 

I Tpurniquelt and Compreiaort.--~\Vhcn applicable in abscess well above the 

K 4oor, metastatic or following trauma, a rublwr tourniquet* materially leesais 
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the bleeding. On Beveral oocaeions, however, the toTumiqiiet interfered with 
the proper exposure of the abscess which, being subdural, had gravitated down- 
ward. Removal of the tourniquet with an open dura is associated with annoying 
bleeding which may be difficult to control. 

Heuer's temporo-muscular clamp, a modification of an intestinal clamp, mate- 
rially lessens the bleeding but in temporo-sphenoidal abscess, aa the ezpoeure 
must be low down, it cannot be employed. 

The spring clipe of Makkas are distinctly useful when respiratory or circu- 
latory troubles necessitates very rapid exposure. They slip, however, if applied 
near the edge of the wound rendering closure difficult. They also severely bruise 
the tissue, frequently causing local necrosis. 

Heidenhain's method of using deep sutures of heavy silk or silkworm gut 
passed with a large, full curved needle through skin to bone, one overlapping the 
other, does not control the hemorrhage but seriously interferes with the closure 
and is followed by stitch abscesses. 

Kredel's plates, likewise, have similarly failed. 

PEBFCAATION OF SKULL AND FORMATION OF OSTEOPLASTEO FLAP: 

Instruments. — Hudson's perforators save time, but it requires a little experi- 
ence to recognize correctly the sensation when the skull is perforated; otherwise 
it is possible to injure the dura and damage the brain substance with them. 
Hartley and Kenyon'a perforator,* driven by an electric motor, is somewhat dan- 
gerous, but properly used it makes possible a rapid and safe perforation of the 
skull. Frazier'8 electric fraise ^ neither works rapidly nor allows a proper beveL 

SACRIFICE OF BONB: 

Instruments. — ^When a large area of bone is to be sacrificed, as in cerebdlar 
abscess, the usual gauges and chisels are too small. The author is using more 
and more very large chisels, rongeurs and heavy hammers. A large chisel properly 
placed is not so dangerous an instrument as a small one, but it requires a heavier 
hammer to drive it. Herman Bleyle has made a well-balanced hammer weighing 
nearly twelve ounces; but the author has not yet foimd the rongeur strong 
enough and powerful enough to cut bone as rapidly as is necessary. The French 
bulldog rongeurs and the long-handled rongeurs devised by Bryant ' are the most 
satisfactory. 

Control of Moderate Bleedino from the Diploic Vessels During the 

Perforation of the Skull. 

Disregard of moderate bleeding results in unnecessary loss of 
blood. Moderate hemorrhage can be controlled by cotton or wax 
until the dural opening is enlarged, when the venous hemorrhage 
generally ceases entirely. 

Technic. — Horsley's wax must be of the proper consistency. There is a little 
knack required for its successful application. It must be WIPED, not pressed, 
into the bony foramen. The proper pressure to be exerted comes with experience. 
Attempts to control hemorrhage by all forms of stiflf plugs — ^Krause's hooks, ivory 

* .!^^^i®^^"^,^*^°*^S°' Expertences In Cerebral Surgery; AnnaU of Burgenf, 
April, 1907. Vol. 45, p. 481. " '» 

%M ^/^7*/*®''!^^:,^*,^''°**L®"^"^iiP^ Procedures In Cranial Surgery; /oiimoJ American 
Medical Aeeociation, June 5. 1909, Vol. 62, p. 1805. 

» Bryant, William Sohler: An Improved Rongeur for Mastoid Operations: Journal 
American Medical Aeeociation, August 6, 1910, VoL 66, p. 602. 
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or wooden plugs — arc ustlesa as they are constructed on a wrong principle, 
namely, that the hlaxiing haa to be overcome by forfe whereas in reality it re- 
quires complete occlusion of the vessels. The slig-htcst pressure completely stops 
bleeding. A frequent cause of failure is tlie attempt to wipe wax into a vessel 
which ia Btil! partially outgidc of the bony foramen. 



BDLOma OF THE DUBA INTO ■ 

If the intraeranial pressure is greatly increased on making the initial opening 
the dura bulges forcibly into the opening and it is with difficulty that a director 
can be passed from one to the otlier. The proper use of the dural separators is 
acquired only after a little experience. A large number of dural separators of 
different siuti and shapes is required. Tlie inBtrumcnt should be advanced 
carefully, by gentle preneure and a to-and-fro movement. The introduction of the 
protected guide for the Gigli saw is facilitated by bending its tip. The bulging 
of the dura through the opening can be prevented by the performance of a lumbar 
puncture. This is frequently attended with severe hemorrhage, which can be 
completely controlled only after the bone flap has been elevated. 



A trephine opening is made in the occipital bone about three-quarters of an 
inrti above the transverse sinus and three-fifths of an inch from the median line; 
the dural opening neetl only lie large enough to lulinit the searcher. The searcher 
ia ptt«spd directly forward; if two or three punctures fail to reach the ventricle 
the opposite hemispheire should be similarly trephined and punctured, as oblitera- 
tion of one lateral ventricle from pressure is a frequent o 



THE CL'TTINQ OF 

Instruments. — 'Hie spacca bcl«een tlie openings are cut with a Gigli saw or 
with a narrow ^larentz rongeur. 

Technic. — ^I'he saw should be held tense, with the handlca wide apart so that 
the cutting angle of the saw will be as obtuse as possible. The movements of 
the saw should be transmitted partially by rotation of the operator's body rather 
than by a to-andfro movement of his arms alone. If the arms alone are used the 
operator is apt to ntlow his hands to approach each oUier, thus breaking the saw. 
I^opcrly used a Gigli saw will cut through any skull without difliculty, making 
ft bevel upon which the flap can rest. It is the best and safest instrument at our 
command. (See fart U, p. 41.) 

CONTBOI. OF IfEMORBBAUE FROM I.NTtXlOR OF SKULL BfJ^BE DCKA IM OPENiai. 

After the elevatioii of the flap, or sacrifice of the bone, consid- 
erable blood occasionally comes from beticath the edge of the bone. 
The crowding into the bleeding area of a verj' small roll of cotton 
with a black thread attaclied generally controls the bleeding. The 
hemorrhago is frotiucntly quite profuse at first, but later the small 
eompre^as can be slowly removed, generally without recurrence of the 
hemorrhage. 

In hemorrhage from a venous sinus the accurate placing of a 
piece of fascia lata over the rent — the postage-stamp method — will 
control the hlecding. Its proper application, ita unfolding and tuck- 
ing away with forceps, re^iuires considerable experienca 
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COiTTBOL or Hemobbhaoe vbom the Duba Itself. 

In casee of increased intracranial pressure there is a constant 
oozing from the small vessels of the dura which, while of slight im- 
portance before opening the dura, is extremely annoying later, and 
is most difficult to control. 

Oozing is readily stopped by placing over the oozing points 
strands of dry cotton, in the meshes of which the blood will coagulata 
Upon the removal of the cotton, however, at the end of the operation, 
the oozing is apt to recur with increased persistence. A properly 
applied piece of muscle is very effective. It should be placed flat over 
the bleeding point and the blood pressed from under it The muscle 
acts by occlusion and as a chemical hemostatic Applied blood clot 
also at times will control a very troublesome oozing. When obtain- 
able, the application of fibrin paper is of the greatest advantage. •• ^^ 

The larger vessels of the dura are encircled with a needle and 
ligated in two places, or "double-clipped," before incision. In liga- 
tion by a needle-passed suture I have frequently injured a pial vessel, 
with resultant annoying hemorrhage. 

CoirrBOL OF Hemobkhaob fbom the Pial Vessels. 

All hemorrhage must be controlled before the closure of the dura, 
for if a single point is left bleeding at the primary closure it will 
continue to ooze, with resulting degeneration, the pressure from the 
brain itself being insufficient to stop the hemorrhaga The pial ves- 
sels — endothelial tubes — run in the substance of the piarachnoid, 
which itself hugs the cortex, dipping down into each convolution. 
The pial vessels anastomose freely with each other, and furnish the 
superficial vessels of the cortex. They cannot therefore be caught 
and elevated without tearing the adjacent piarachnoid and injuring 
the superficial cortical vessels ; they must be encircled without eleva- 
tion or laterally occluded by pressure. 

Technic— The application of the finest hemostat only increases the bleeding, 
since it is impossible to elevate the piarachnoid or pial vessels sufficiently to 
ligate by the forceps. The pial vessels may be ligated by passing a needle ligature 
around them, but passing the needle and tying the ligature without tearing the 
tissue is a most delicate procedure. Gushing "double-clips" all pial vessels and 
outs between the dips. Horsley double-ligated aU pial vessels before cutting. 
Hartley stopped bleeding by applying with a slight pressure a thick layer of 

* Harvey, B. C. : Fibrin Paper as an Hemostatic Agent; Annala of Surgery, 1018, 
VoL 68, p. 60. 

^Cushinflr, Harvey: The Control of Bleeding in Operations for Brain Tumors; 
Afifiali 0/ BurgmVs 1911, ToL 64, p. !• 
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▼maeline ipraad on a piece of gmnze. If the ganxe is raised the yaaeline adheres 
to the Ueeding points and seals them. The use of adrenalin, also, will stop pial 
bleeding, hot the hemorrhage will recur later from the relaxatiixi of the con- 
•trictioii unless pressure is applied. 

COlfTBOL OF HEKOBBHAGB VBOM THE BbAIN SUBSTANCE. 

This 18 generally sli^t and is stopped spontaneously by the sur- 
rounding tissue. If not^ a piece of f ascia, or, even better^ of temporal 
muscle, or the fibrin paper plates of Harvey,^^ must be smoothly ap- 
plied to the bleeding surface. The immediate control of hemorrhage 
by the smooth application of autogenous tissue over the bleeding part 
is one of the most beautiful and delicate procedures in surgery. It is 
rarely necessary in operation for brain abscess to destroy the con- 
tinuity of the brain substance, for, unlike brain tumors, which must 
be removed from the place where they are embedded in the brain, 
an abscess is drained from within without disturbing the surrounding 
tissues. 

0L08UU OF 0I7BA.S 

Technic.^-^pj>roximation by catgut suture is most unsatlBfactory, but in the 
presence of suppuration the author usee it. Waxed fine silk gives a much better 
approximation of the dural edges. 

In increased intracranial pressure it may be impossible to close the dura with- 
out injury to the brain substance. Suturing a transplant of fascia lata into the 
dural defect makes an excellent cerebral covering. 

Additional Referenoea to Operative Teohnio. 

Rahn^ Hanst Die Mechanik der Qehimerschiittenmg; Oentralhlatt fdr 
Ohirurgie, February 14, 1920, No. 7, p. 146. 

Baranyt Die offcne und geschlossene Behandlung der Schussverletzungen des 
Gehimst EeitiohHft fUr Aenfiliohe Forthildung, 1917, Bd. XIV, S. 397. 

Masland, Harvey O.i Cutting the Bone Flap in Cranial Surgery; Annate of 
Surgery, October, 1920. 

Mi^geviUe, Ren^i lAtude de Topographie Cranio-C^r^brale pour la Recherche 
des Abcte Oto-Enc6phalique; 1919, Vigot Fr^ree, Paris. 

D^Jerine, Mme. et Landau, M. R: M^thode de Topographie Cranio-En- 
oephalique simple et pratique pour prMser, dans les Blessures du Cr&ne par 
Projeotilea de Guerre, la partie du Cerveau l^ste par le Projectile et le Si^ 
de oe dernier s Revue Neurologique, Mars» 1916, Tome XXm, No. Ill, pp. 
486-447. 
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SURGICAL PATHOLOGY AND OPERATIVE TEOHNIO 
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CHAPTER m. 
PATHOLOGICAL AND SURGICAL CONSIDERATIONS. 

HISTOPATHOLOGY OF C£BEBSAI< TISSUE. 

Histologically^ cerebral tissue is composed of neurons — ^the 
functioning cells of the brain^ the most highly specialized tissue in 
the body. Between the neurons is the supporting tissue of the brain, 
the neuroglia — ^the glial cells and fibres. The neuroglia plays only 
an inactive part in the nervous mechanism; with the small amount 
of connective tissue from the pia and alongside the blood channels it 
forms a framework, as it were, in which the nerve cells functionate. 

Under stress, such as infection, certain cells of the neuroglia take 
on amoeboid activity and are instrumental in the removal of waste 
products from the brain. ^ 

Following the law that the more highly specialized the cell the 
more it depends upon nutrition for its life, and the less able it is to 
regenerate itself, nerve cells die easily and do not regenerate; glial 
tissue, on the other hand, while more resistant, regenerates. The re- 
generation of glial tissue, however, plays no active part in the restora- 
tion of nerve function. Thus, in traumatic epilepsy, if unrelieved at 
an early date, a general gliosis, or proliferation of the glial tissue, 
occurs, in the presence of which any operative procedure for the cure 
of the epilepsy is useless. 

FACTORS PECULIAR TO CEREBRAL TISSUE WHICH DEMAND 

SURGICAL RECOGNITION. 

Upon opening the dura the following factors peculiar to cerebral 
tissue are encountered: 

(1) In the normal state the dural envelope is completely filled 
by its contents. During pathological processes, inflammatory or 
traumatic, the bulk of the intradural content is greater than can be 
contained within the dural envelope without alteration and com* 
pression. Normally, the intracranial tension, being of circulatory 
origin and varying with the tension of the cerebral veins and capil- 

lAlsheimer, Alois: BeltrKge snr Kenntniss der Patholoslschen Neurogllm iind 
Ihrer Beilehungen lu den AbbauvorgHnseii Im Neirengewebe ; HMoioffitohe un4 Bitt>' 
patKologUehe Arbeit Uber Qrotehimrinae; Jena, March, 1910. 
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laries, is variable in degree; in the dog the brain functions within 
a wide range of intracranial pressure ^ from zero to 50 mm. Hg. In 
the presence of a localized intracranial suppuration (abscess) addi- 
tional space within the dural envelope is obtained by (a) obliteration 
of the venous sinuses; (b) displacement of the cerebral tissue, not 
only of tlio affected but also of the unaffected hemisphere; and (c) 
obliteration of the ccrobro-spinal fluid circulatory system spaces. 
These factors, by interfering with the delicate circulatory systems — 
hemiC| cerebro-spinal fluid, and intracellular — ^increase the liability 
to extension of infection even before the appearance of actual com- 
pression of the cerebral tissue. 

(2) The over-filling of the dural envelope is partially due to the 
cerebro-spinal fluid system. In abscess, not only is the amount of 
the cerebro-spinal fluid increased from the irritation, but there is 
an associated internal hydrocephalus due to diminished exit of 
cerebro-spinal fluid by the cortex, and definite obstruction in the 
main cerebro-spinal fluid circulatory system by displacement of the 
hemispheres. 

(3) The blood vessels of the brain are endothelial tubes, easily 
ruptured. Every drop of blood effused into the cerebral tissue causes 
shock by over-stimulation of the cerebral cells. The writer has seen 
paralysis lasting for days and convulsions continuing for hours as the 
result of small hemorrhages and pressure on the cortex caused by 
subdural injections of an autogenous senmi. 

(4) Injury to cerebral tissue, no matter how slight, has a deeply 
depressing effect upon the organism as a whole. • 

(5) Death of ganglionic colls and neurons (the functioning cells 
of the brain) is not followed by regeneration. 

(6) Cerebral tissue, the seat of infection, dix» not tolerate 
manipulation and injury as well as normal cerebral tissue; the sup- 
purative process with the associated comprecsisian of cerebral tissue 
so lowers its resistance that slight trauma may occasion extensive 
oniema or encephalitis. This is of the greatest surgical importance. 

(7) The micro-organisms of an enoiH>sulat4xl brain abscess gen- 
erally are of low virulence while within the al^^xss cavity ; but placed 
upon the normal piarachnoid they may cause a rapidly fatal sup- 
purative meningitis. 

(S) After the evacuation of the brain it must l>e rejilized that 
the piarachnoid and cerebral ti^ue must Ik> entirely and firmly 
coveitHi by dura, bone, fascia or skin, as failure to provide a tight 

•Hill. l^-«n«rd: *Thj*iolo|g- and ratholoi? of the CV^r«^br«l OlrcttUtloB** ; Loadon, 

isic 




inp glioma. Decom- 
on« year niter operation 
'inspection" for industritl 



PATHOLOGICAL AND STJEGICAL CONSIDERATIONS 16 

oovering in the presence even of mild suppuration, with associated 
increased intracranial pressure from oedema, frequently is followed 
by fungating hernia, which almost invariably terminates in a fatal 
meningitis. (Witness the fungating hernia following a small ^leak'* 
from improper closure or stitch abscess, in a subtemporal deoom- 
pression.) 

AouTB (Edema tbom. Tbaxtma of Operation: Sudden Incbeasb within Contents 

OF DuBAL Envelope. 

Sudden death may result from acute oedema of the brain, with- 
out marked gross changes, as is frequently shown at post mortem. 

CASE in, P. 

Labyrinthitis. Male, 58 years of age. Undoubtedly serous meningitis, as 
shown by papilloedema, and ercefisive pressure of fluid from lumbar puncture^ but 
no micro-organisms in cerebro-spinal fluid. Operation: long chiseling prooess; re- 
peated shocks. Death in coma eighteen hours after operation. Autopsy: cortical 
contents flattened from pressure against skull; excessive amount of cerebro-spinal 
fluid; no micro-organisms. 

This case illustrates a condition which is but an exaggeration of 
the acute oedema of the brain which occurs with acute abscess, or as 
the result of trauma. 

Cases are not uncommon in which death rapidly follows a cerebral 
trauma or hemorrhage into a slowly growing glioma, in which at 
post-mortem, the amount of the hemorrhagic inmtration into the 
brain is not sufficient, of itself, to cause death, were it not for the 
rapidity of its effusion. 

CASE lY, L. 

Glioma. Adult male. Always well. Several months previously headache^ 
followed by convulsion and irregular attacks of "dreamy state." In intervals 
apparently perfectly well but listless; later irregular headache for two weeks, 
followed by convulsions, slight aphakia, loss of memory, slight papilloedema; six 
weeks later suddenly became unconscious. Death within eighteen hours. 
Autopsy : Two gliomatous masses in left tcmporo-sphenoidal lobe. One, old under- 
going cystic degeneration with evidences of former blood cxtravajsation. Second, 
fllled with recent blood extravasation. 

In contrast with these cases consider the enormous brain tumors 
of slow growth, which, when given a vent by decompression, cause* 
few symptoms because the intracranial contents have time to re- 
adjust themselves. (See Figs. 2, 3, and 4.) 

Summary. — The increase in the intracranial contents from sup- 
puration, and the associated protective meningitis, with the possibility 
of the blocking of the fluid within the ventricles in cerebellar abscess, 
are all to be considered in the surgical treatment of brain abscess. 
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In brain abscess the cerebral tissues, as a result of the toxemia 
from the suppuration and of the increased intracranial pressure, 
perform their proper functions with difficulty. If, in addition to 
these, trauma, cedema, or hemorrhage into the cerebral tissue from 
manipulation should occur, a fatality is apt to result, — a fatality 
for which the surgeon is largely responsible. How frequently have 
patients who, prior to operation, were in excellent mental condition, 
immediately following operation passed into deep coma or active 
delirium ! 
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GENERAL SURGICAL CLASSIFICATION. 

Brain abscess, from the standpoint of surgical pathology, con- 
stitutes a group of surgical problems, separate and distinct, jet so 
intertwined that they pass imperceptibly from one to another, as 
nature (or the surgeon) undertakes to limit or eradicate the patho- 
logical process. It is by an appreciation of the fundamental patho- 
logical differences, by availing himself of favorable conditions, and 
by the creation of favorable and the avoidance of the creation of 
unfavorable conditions, that the surgeon may guide a localized intra- 
dural suppuration to a successful termination. 

From a surgical standpoint, brain abscess may be divided into 
four general classes, each based on pathological and etiological fac- 
tors, which are utilizable by the surgeon during the operative treat- 
ment. 

I — Chronic Adjacent (Secondary) ; (temporo-sphenoidal, frontal, 
or cerebellar) unth a capsule. The abscess is secondary and adjacent 
to a known focus of extradural suppuration, such as the mastoid 
or nasal sinuses, while its slow growth has permitted its limitation 
by a capsule and has facilitated a readjustment of the disturbed 
intracranial contents. 

II — Acute Adjacent {Secondary) ; (temporo-sphenoidal, frontal, 
ov- cerebellar) without limiting membrane. The rapid formation of 
the abscess, and its accompanying oedema, have caused a sudden 
increase in the intracranial contents before the protective mechanism 
of the brain could have time to erect a macroscopically demonstrable 
limiting membrane. 

Ill — Intercurreni (Tertiary) to a gross lesion, namely, sinus 
thrombosis or progressive osteomyelitis. 

IV — Metastatic, which includes: (a) Chronic, without a capsule, 
(b) Chronic, with a capsule, and (c) Acuta 

V — Traumatic. 

SURGICAL PATHOLOGY. 

A large proportion of brain abscesses, (with the exception of the 
truly traumatic), belong to types I and II, being secondary and 
adjacent to suppuration within the ear or nose, the infection extend- 
ing within the dura either by direct continuity of tissue, or what is 
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much more frequent, in my expenence, by retrograde thrombo- 
phlebitis, with or without an intercurrent sinua thrombosis. 

In my series, excluding all truly traumatic cases, out of the first 
forty-four brain abacesses, forty, or over ninety per cent,, belonged 
to the secondary adjacent types, chronic or acute. 

Metastatic ahaccsacs originate from embolic septic occlusion of a 
cerebral vessel, the primary foci being generally far distant from the 
brain, the most f re<|nent site being the lungs, from a bronchiectasis. 
Occasionally, a true piuIjoHc septic occlusion originates from an 
infected mastoid or petrous bone, in which ease as the septic embolus 
has passed freely tlirough the circulation prior to its lodgment in the 
brain, the cerebral invasion is distinctly apoplectiform in onset, 
while the brain absc<*ss is not adjacent to the ear, but is lodged either 
in the frontal or twcipital lobes, deep within the cerebral tissue, or 
in the opposite hemisphore.* An examination of the clinical and 
post-mortem bistorire of the recorded cases of brain abscess, not 
traumatic, whose situation is not adjacent to the site of infection, 
demonstrates their embolic origin/ 

Of the author's forty-four brain abscess cases three were meta- 
static, one from bronchiectasis, one from suppurative endocarditis, 
and one, wbilo originating from a sinus thrombosis nud mastoiditis, 
was undoubtedly embolic in origin,'* 

There still remains a small number of so-called "idiopathic" 
brain abscesses,^' ' in which the site of the original suppuration is 
unknown. The demonstration of the fusiform bacillus as the caus- 
ative micrOKjrganism in certain of these abscesses and in the tonsils 
has greatly limited the number. (See Metastatic Abscosa, p. 68.) 

In types I and II of intracerebral abscess secondary to adjacent 
suppuration the pathological process is a nutritional death of cerebral 
tissue following a retrograde tlirombophlebitis. While direct exten- 
sion of the infection through the dura, piaracbnoid and brain in tlio 
writer's opinion but rarely occasions intracerebral abscess, it is un- 
doubtedly the causative factor in localizing intrapia,rachnoid suppura- 
tion. 
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In either ease long before the micro-organisms have entered the 
cerebral tissue, — in one case being confined within the walls of the 
veesels and in the otlier becansc of the «>iitinnity of stnictiire — the 
protective forces of the brain have become active in the affected area. 
Chief among these, aa we have seen, are the leucocytes and endothelial 
cells from the blood vessels, the cells lining the ariichnoid spaces, and 
the macrophage from the neuroglia, each contributing towards com- 
batting the invading micro-organisms, and the limitation and aubfle- 
quent repair of the inflammatory septic process by the formation of 
new connective and the removal of dead tissue. The same applies, 
to a limited extent, in metastatic abscess because of the temporary 
limitation of tlie invading organisms within the lumen of the 
occluded cell.* 

In traumatic abscess, on the contrary, the immediate death of 
cerebral tissue from trauma, associated with the transplantation of 
micro-organisms in unprepared cerebral tissue, furnishes favorable 
conditions for the rapid extension of the suppurative process before 
the limiting protective reactions of the brain cau be marshalled; 
while the associated ccdema and hemorrhage of extensive trauma so 
increases the intracranial pressure that the pn.>tective reactions of the 
brain are actually prevented from playing an active part in the 
limiting process. 



Intradural abscess may be divided, sui^cally, according to its 
position within the brain or piarachnoid, and its relationship with 
the encasing dura and piarachnoid, through which its evacwiiion, must 
be conducted, into: (a) Intracerebral, without macroscopical evi- 
dence of cortical involventeni ; (b) hilracerebral, with a cortical 
"stalk" ; (c) Meningeal, either intrapi arachnoid or subdural. 

(a) Intracerebral abscess without ma^roscopicai evidence of 
cortical involvemeni originates from retrograde thrombophlebitis, or 
from perivasculitis from an adjacent area of suppuration — lateral 
sinus thrombosis, mastoiditis, or sinusitis, — or from the deposit of 
a septic embolus in metastatic abscess. 

(b) Intracerebral abscess with a cortical "stalk," probably origi- 
nates from a combination of direct extension and associated retro- 
grade thrombophlebitis or porivascul itia from an adjacent suppura- 
tion. In my opinion the direct extension advances more frequently 

'Sm Cbaptir 8, PtotectlTe Uecbanlsm. 
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outward from the abscees cavity itself toward tlie dura thaji inward 
from the dura to tlie abscess, the "stalk" being always a late mam- 
festatioo. The "stalk" ia nature's effort to evacuate spontaneously 
an encapsulated intracerebral abscess through the original site of in- 
fection. The literature contains numerous instances of the spon- 
taneous evacuation and cure of intracerebral abscess by the develop- 
ment of a stalk followed by a secondary necrosis of the dura. 

As the perivascular spaces of the brain contain cerebro-spinal 
fluid, not lymph, and histologically and embryol(^cally are not 
lymph channels, the term "perivascular" should be substituted for 
tiie frequently employed and incorrect "lymphatic" path of infection 
in the brain substance." 

(c) Meningeal Abscess, (either intra piarachnoid — ^timited to 
the meehea of the piarachnoid— or subdural— limited to the subdural 
space — results from a direct extension from an adjacent infective 
process — osteitis, phlebitis, extradural al»ceaa or trauma,"* 

As far as the author is aware, subdural and intrapi arachnoid 
abscess have not previously been ditTercntiatod clinically. In a case 
in which death resulted from leptomeningitis, following the evacua- 
tion of a temporo-spheuoidal intracerebral abscess, the post-mortem 
disclosed a large flat collection of pus and organized fibrin, entirely 
limited to the subdural space; it was very yellow and resembled the 
exudate frequently seen covering the appendix, the exndate being 
about half an inch in thickness and apparently undergoing resolu- 
tion. It was not entirely a rejmrative process, however, as it ex- 
tended underneath the whole frontal lobe of the affected side. It 
was possibly of traumatic origin from infection of the subdural 
space during evacuation of the intracerebral abscess, although its 
appearance and the clinical history would point to its having existed 
prior to the operation. 

The exact site of an abscess in or on the different lobes of the 
brain depends largely upon its origin and mode of invasion. If the 
abscess originates from an adjacent suppuration in tlie ear or 
nose, it is situated in or on the temporo-sphenoidal lobe, the cere- 
bellum, or the frontal lobe. 

An adjacent abscess is almost invariably single, the multiple 
abscesses reported being generally of traumatic or embolic origin. 

•Weed. £>. H.: An AmklamicBl CoiiBld»itlDii of tbe CcrehtoBplDnl Fluid: Aim- 
titmUat Rerord. Mny, IUI7. Vn], y2. p. 40^. 

■■Id offrrlDK tb« tttove cliiialBratloD the aulhur la fulti' iwari! of lis palboloBlcal 
ImiwrfectlDii!. Exact palholnclcBl kpowledg? of tbc relative frcqiiFnoy of bra Id 
abapcu from direct eilenaloii. from ImpropeTl; caUed "IrniphBtlc" InfFctlaD. froni 
tbroDibophlrbltt*. and fraoi «ptic thrumbl by ocvlualon, la Dot avaltnble ilnce but 
few mlcroacaplpal riamlDallona to ■■ccrlaln (he eiact route ot Infection Into tba 
brain art recorted la tbe Utcratara. 
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An adjacent abscess may be chronic or acute, with or without a 
distinct limiting menibraJie, depending upon its age. 

If the abscess is of metastatic origin, following a vascular occlu- 
sion by a aeptie embolus or thrombus freed from a distant focus, it 
may be situated in any part of the cerebrum or cerebellum. It is 
apt to be multiple, but not so frequently as is generally believed; it 
is apt to be subcortical, but may be cortical, never, however, possessed 
of a true stalk ; and it may be meningeal. (See Report of Case XVI, 
T. v., Chapter V, Metastatic Abscess, p. 75.) A metastatic abscess 
is rarely encapsulated, the limiting membrane being thrombotic, not 
the formation of new connective tissue. 

If the abscess is traumatic, originating from compound fractures 
of the skull, or from traumatized and infected cerebral tissue during 
the exploration and evacuation of an adjacent or metastatic abscess, it 
may be situated in any part of the brain traumatized, a subcortical 
absceeB frequently being associated with a meningeal abscess. 

CLINICAL CLASSIFICATION OF BRAIN ABSCESS. 

The importance of a thorough understanding of the origin, mode 
of infection, relationship with the dura and piarachnoid, and the 
probable exact site and duration of the intradural suppuration, must 
bo fully appreciated by the surgeon before entering the dura, as each 
may occasion such variations in the mechanical, pathological and 
physiolc^cal factors as to call for specific surgical recognition. 

Exploration into cerebral substance when the abscess is situated 
entirely within the meshes of the piarachnoid, may result fatally; 
while the attempted evacuation of a meningeal abscess through a 
small dural opening — sufficient in an acute intracerebral abscess — 
is bound to be followed by failure. 

If now the surgical types, Chronic (^Secondary) Adjacent Abscess 
with a capsule; Acute Adjacent Abscess without limiting membrane; 
Melastatie, and Traumatic Abscess; be combined with the specific 
surgical types: — Intracerebral Abscess without macroscopical em- 
dence of coHtcal involvement; Intracerebral with a cortical "sialhf 
and Meningeal Abscess ; from the clinical point of view the following 
varieties in intradural abscess may be recognized surgically, each 
presenting individual technical problems: — 
osBcnna braik ABSccsa: 

I (o). Intracerebral with Capsule, without SfacrosropicRl Evidence of Cortic&l 
iDVolvement ; Origin; Adjacent, Metastatic, or Traumatio. 

This IB tho moat frequent type of adjacent (secondary) alMoeia, 
exceptionally of traumatic or metaatKtic origin. 
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1 W, Intracerebral without Limiting Membrane; Orig^D; UeUstatic, or 
Adjacent. 

To this tjpe belong most of the metastatic abacesaes, but a certain 
proportion of otitic and rhinologic absccsBea, although of long dura- 
tion, have no capsule. 

2, Adjacent Intracerebral with Capsule and "Stalk"; Origin; Adjacent 

(Secondary), or Traumatic. 

The stalk extending through the cort&f and attached to the Inner 
surface of the dura over the site of original infection. In esceptional 
cases the slalk may extend through the dura. 

3, Meningeal; Origin; Adjacent, Traumatic, or Metastatic. 

ACUTE ttBjLm ABSCESS! 

1. Intracerebral without Limiting Membrane, hut whose fluid contents are 

distiuctly circumscribed: Origin; Adjacent, Metastatic 

2. Menin go- Cerebral, associated with an active surrounding encephalitis: 

Origin; Traumatic. 

3. Meningeal; Origin; Adjacent, Traumatic. 

Metastatic abscess and abscess originating from sudden vascular occlusion 
are claeaiQed together, and "acute abscess with a stalk" is omitted, the 
stalk not being macroscopicaUy recognizable and consequently cannot be 
utilised surgically. 



INTRACEREBRAL ABSCESS WITH A CAPSULE AND "STALK." 

In tbe author's experience abscess with a stalk is not so frequent 
03 intracerebral abscess without macroscopical cortical involvement, 
although Komer atates that forty-two per cent, of all brain absceases 
are from direct extension. Howevor, in the reports of 131 cases of 
brain abscess analyzed by the author, a sinus leading to the abscess 
was found in but four. The abscess situated in both the cortex and 
tlie subcortical tissue is attached by its stalk to an adjacent area of 
suppuration in either the temporal bone or the accessory sinuses of 
the nose. It is a chronic process, the entire abscess and stalk being 
distinctly encapsulated. 

There is reason to believe that intracerebral abscess with a stalk 
is a late stage of intracerebral abscess without macroscopical evidence 
of cortical involvement;. Tbe stalk develops after the formation of 
tbe abscess cavity by a continuation of tissue necrosis from the abscoss 
cavity toward the cortex, following in reverse order the path of in- 
fection originally taken by tJie causative tbrombophlebitia, the nutri- 
tional disturbances of the cerebral tissue, plus the pressure of the 
absceea from above, causing the necrosis. 

Those who have viewed through a large dural opening throm- 
bosis of a cortical cerebral artery; who have seen how distinctly the 
area of improper blood supply is demarked, and yet how normal it 
appears until compared with the surrounding cortex, can understand 
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bow the area surrouDdiDg a retrograde thrombophlebitis is the seat 
of an extension of the suppurative process from the abscess. 

The writer's reasons for believing that tlie stalk is frequently a 
secondary process after the development of the abscess itself are: 
that abscesses with stalk are much less frequent than intracerebral 
abscesses without macroscopical evidence of oortlcal involvement; 
that the stalk is found only in old abscesses; that post-mortem ex- 
aminations show a large number of extensive abscesses with a pe>r- 
foctly normal cortex ; and that there is sometimes seen at post-mortem 
an area of necrosis of the surface of the cerebral tissu^ not extending 
from the dura. 

In the abscess with a stalk from direct ezteDsion of tissue necrosis, 
the suppuration having advanced from the adjacent site of infection, 
firmly uniting the piarachnoid with the inner surface of the dura 
and extending through the cortex, furnishes a direct route into its 
interior without injury to the subarachnoid or subdural spaces. 

During operation, if the dnral opening is large the stalk is easily 
located by the area of adhesions of the piarachnoid to the dura. 
This type of abscess, if evacuated early, should give a high percent- 
age of recovery. Many cases of brain abscess have recovered apon- 
taneoiisly by evacuation through the stalk and the formation of a 
fistula in the dura. This — Nature's method-^the establishment of 
an encapsulated tract through the dura, piarachnoid and cerebral 
tissue into the abscess cavity — should be one of the first principles 
to be followed in surgical treatment. 

In like manner in adjacent abscess the surgeon should attempt 
to convert an intracerebral abscess with a limiting membrane hut 
without macroscopical evidence of cortical involvement into a cap- 
siUaied abscess with a stalk ; i.e., to convert an acute abscess without 
limiting membrane into an encapsulated intracerebral abscess. 



This type is generally caused by a retrograde thrombophlebitis 
of a cerebral vessel." Upon opening the dura no evidence of dis- 
ease is discoverable in the piarachuoid or the cortex, the abscess being 
situated entirely within the cerebral substance at a depth of from one 
to four centimeters beyond the cortex, but adjacent to the primary 
infection. 

Although at operation the cortex usually appears normal, in one 
1 Ohreo-UDd Nuenerliiaiik- 



BRAIN ABSCESS 



instance in a metastatic abscess secondary to broncliiectaais the writer 
found a small thromlKMed vessel running from the dura through the 
arachnoid space, the abscess being located directly under the affected 
vessel. The author is not familiar with a similar observation during 
life,'^ but surgically it suggests a careful inspection of all veesels 
running from the dura into the brain for surrounding infiltration or 
thrombosis.'* 

The peculiar blood supply of the brain accounts for the formation 
of the abscess entirely beyond the cortex.^* The blood vessels of the 
pia run horizontally upon the surface of the cortex and anastomose 
freely; consequently, thrombosis of a pial vessel but infrequently 
interferes with the nutrition of the cortex sufficiently to produce 
extensive local necrosis. On entering the cerebral tissue, however, 
the blood vessels run vertically and become terminal ; infective 
thrombosis of a cerebral vessel, therefore, is rapidly followed by local 
nutritional death of cerebral tissue with abscess formation. 

The cerebral necrosis from lack of proper nutrition, following 
infective vascular occlusion of a terminal and intracerebral vessel, 
explains the frequency with which intracerebral abscesses grow in- 
ward toward the ventricle — rupture into a ventricle being a frequent 
termination — and the futility of leaving the dura open "so that the 
pus may follow the line of least resistance," in case of failure to locate 
an abscess, 

"The line of least resistance" in nutritional death is really in- 
ward. If a capsule is not formed the brain offers but little resist- 
ance until the abscess approaches the ventricle, when, according to 
Miodowski,'* the choroid plexus may take on a definite protective 
action, becoming thickened by several layers of exudata (This 
observation has not been confirmed in the writer's experience, 
although he has repeatedly examined the choroid plexus at post- 
mortems. ) 

SUBDURAL ABSCESS." 
Subdural abscess rarely exists except as a traumatic complic&- 
tion of intracerebral abscess. The literature contains but a few ref- 
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erences to collections of pus confined to the subdural space.*^ The 
author's own experience is limited to the case referred to on page 
73, which, it is believed, originated from the exploration and 
evacuation of an intracerebral abscess through a small dura! opening. 
The frequency of subdural abscess as a complication of experi- 
mentally produced traumatic intracerebral aheeees would make it 
appear that trauma is the usual causa"' **■ *■* 

METASTATIC ABSCESS. 

This is usually situated within the white substance of the brain, 
secondary to septic vascular occlusion, the infection having been 
brought from a distant focus by the circulation. All possess tlie 
two characteristics of metastatic abscess — the situation away from 
the site of original infection, and an apoplectic onset. 

Metastatic brain abscesses are frequently secondary to bronchiec- 
stasis, pyemia, and endocarditis, but are rarely associated with aural 
suppuration, although a personal experience has convinced the writer 
of their occurrence,-'' ^' From an operative standpoint metastatic 
abscess belongs to the group having no macroscopical cortical involve- 
ment; the frequency of multiple metastatic brain abscesses, however, 
should bf. recognized. (See Metastatic Abscess, p. 68.) 

TRAUMATIC BRAIN ABSCESS. 
Prior to the development of otologj- and rhinology, and before 
the recognition of aural and nasal suppumlion as the cause of adja- 
cent brain abscess, trauma was regarded as the most frequent cause 
of intradural suppuration. Although its importance has been much 
neglected in recent years, an examination of the recorded cases dem- 
onstrates that, in the presence of a chronic or acute adjacent suppu- 
ration, trauma still may be regarded as playing an active part. Many 

" Strelt. Hennnn : Weltpre BeLlr^L'^ iiir Hlsluloelo und Pstholosle ier M«ilnEll1a 
nod StnuslhniRiliDBla : Arohlv JUr OftrviiAfHItiinde, leiZ, Bd. SS, 8. ITT. (QlTeB 
•nalriea of reported cam.) 

>* Bailck. C. R. : Patbolon of EiperLmcDtat TrouiDBtle AbKem of Ibe nraln ; 
AffiK. WnirDl. and Pnnrhal., ISie. I. p. 673. (States tbat durlna tbp experlmentnl 
prodnclloii of brain abweia. "in one-lhlrd of the aolmala Ibe infeclloD entered the 
— 1.J — I »pace. rotmtng ■ luhdural abaceaa.") 

..■-^ „ . „..- 1-. -_._,_. ^p^ Bubduralen Eileroneen. Brilrllge jtiir Ohren- 
I Sprtnset, BerUn. 1B05. (CootalnB an eicelleot 
a aubdural abaceaa.) 

•• iiiniiix-rd. r, ; iVIht rleiii Infpctloni! Mwhanlnnini! W Mi-nlngllla und Sdm- 
bSblenrllerung : Fcrftandltnipm dcr Dailichr Otot. Gctrlltehafl. 1001, S, IBl. (OIt?! 
_. r~i o-.i.ugi, „f pnti, of Invasion by blood veaaela and lodgment In anbdnral 

.. (Miplcal lUuitratlona.) 

"JobaoD, Q. B. : ContralBteral Otitic Brain Abacoaa; LartmaOEOope, Tnl. 25. 
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cases of clironio otitis first present cerebral symptoms following a 
blow or fall on the head. (See Case XIT, W. K., Chapter IV, page 
CO.) Ivikewise, in many recorded cases the first symptomB of 
brain abseesa followed a surgical manipulation, such as a radicaJ 
operation, on a noighboring bony structure. Such cases are so 
numerous that the inference is forced that tho trauma of the opera- 
tion was the direct cause of the brain abscess, or lighteii into activity 
a long dormant intracerebral suppuration. (See Analysis of post 
mortem examination of cerebellar abscess, p. 105.) 

Traumatic brain abscess may be defined as a collection of pus, 
the result of death of cerebral tissue in the presence of infection, the 
tissue death resulting not from the infection, as in secondary adja- 
cent brain abscess, but from trauma coincident with the infection. 

Traumatic infective encephalitis passes imperceptibly into trau- 
matic brain abscess. Infective encephalitis is a diffuse septic process, 
whereas traumatic brain abscess is a partially — but only partially 
— limited one. The difficulty of limiting the process is tho distin- 
guishing feature l>etween traumatic and adjacent abscess. In the 
latter the protective mechanism of tho brain has been marshalled, 
tlie bulwarks of resistance have been prepared before the actual en- 
trance of the invading micro-organisms. In the former the trauma, 
by killing cerebral tissue, has furnished a most favorable medium 
for the growth of micro-organisms before provision for combating 
them has been made; and the secondary oedema following the trauma, 
— by blocking the nutrient channels of the brain, by the induction 
of thrombosis and hemorrhage into its substance, and by increasing 
the brain's bulk and thus causing compression — has established a 
vicious circle which not only favors extension of the infection, but 
actually paralyzes all attempts at limitation. 

These specific factors of traumatic abscess (death of cerebral 
tissue prior to preparation ; secondary cedema with associated hem- 
orrhage and thrombosis; increase in the brain's biilk, all causing 
compression with furtlier death of tissue, and paralysis of the brain's 
protective mechanism) should forewarn the surgeon because an en- 
capsulated adjacent abscess— which has been fully walled off — 
may be converted during operation into a traumatic abscess with its 
associated encephalitis. 



MENINGEAL ABSCESS. 

Intrapiarachnoid. — This type, the result of direct infectioi 
through the dura, is at first a protective process of the piarachnoid in 
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its attempt to prevent general infection of the meninges.-' The 
delicate cells of the piaraclmoid take on great activity when ap- 
proached by infection, and offer a very efficient barrier to the inva- 
sion of micro-organisms from either the dural or the cerebral sur- 
face. While our knowledge of the function of the cells lining the 
subarachnoid spaces is still very meagre, they play an active part 
in the brain's protective mechaniam. In the presence of an adja- 
cent suppuration, a large collection of cerebro-spinal fluid is fre- 
quently localized around the infected area, which later may become 
a localized collection of pus. 

As our present knowledge but rarely admits of a positive differ- 
ential diagnosis between cortical and subcortical lesions, the surgeon, 
before exploring the brain substance, should examine the brain sur- 
face in all directions accessible to the dural opening. If the abscesa 
is situated within the meshes of the piarachnoid, exploration into the 
brain tissue is not only unnecessary, but may seriously militate 
against the patient's recovery. In three cases after an unsuccessful 
exploration of the cerol>ral substance, the post-mortem disclosed an 
abscess localized entirely within the meshes of the piarachnoid. In 
each instance I failed to locate the intrapial abscess because I was 
working through an insufficient opening. All of these cases, though 
ending fatally, were favorable cases for recovery, had they boon 
properly treated. (See Fig. 5 a and b.) These experiences con- 
vince me that exploration through an intact dura, as so frequently 
practised, is fundamentally wrong. 

gent:ral surgical principles. 
Clinical experience and experimental ol»3er\'ation abundantly 
teacli that one of the prime objects in the surgical treatment of intra- 
cerebral abscess, secondary to adjacent suppuration, is the utilization 
of the already organized protective reactions of the brain. Surgical 
manipulations should be so conducted as not to paralyze this protec- 
tive mechanism. If the operative trauma to the brain is not the 
minimum necessary to meet the individual requirement^the eradi- 
cation and obliteration of the abscess in an encapsulated abscess 
with a stalk — the complete or partial evacuation in an encapsulated 
intracerebral abscess, or simply the partial evacuation of the abscesa 
for the relief of increased intracranial pressure in an acute abscess, 
(a locjilized collection of pus— localized either actually if a capsule 
has been formed, or potentially if the abscess is acute) will convert 
>* : A'oaunMi TraUt ie tlMecine dt Thav- 
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Budi abscess into a traumatio abscess, with almost insTitable rapid 
extension of tho infection, cerebral necrosis, and death. 

Surgical Factors. — The factors to be considered in surgically 
approaching a brain abscess are: (1) the duration of the cerebral 
suppuration, (2) the presence or absence of a limiting membrane, 
and (3) the extent of the disturbances in the brain substance, out- 
side tlie abscess. The dilTerent pathological processes not only call 
for variations in the operative technic to be adopted, but markedly 
influence the possibility of successful surgical intervention. 

Irrespective of the pathological condition and because of the 
factors peculiar to cerebral tissue, the surgeon on entering the dura 
must endeavor to prevent all injury to the brain from its own pres- 
sure; to lessen, as far as possible, injury to the brain tissue by 
manipulation thei-eby converting the abscess into an unlocalized 
traumatic process; to prevent the spread of the infection to tissues 
as yet not infected, especially the meshes of the piarnchnoid ; to con- 
trol compression, which of itself favors extension of the suppurative 
process, and to convert an unfavorable into a favorable type of abscess 
whenever this is possible. 

General Technic. — Slow, pninBtaklng work, from tlie ftret nick in the dura 
to ita complete ctosure, is of prtmBr7 importance. The intradurn] work should 
bo performed with as much delicacy and attention to detail as are required dur- 
ing the extraction of a calAract. Each drop of blood efTused into the piarachnoid 
or the cerebral tinBues. carli separate truiima, btliuirrliagic or manipulative, 
leasens the probability of the patient's recovery. 

Essick " believes that Uieru ia cxpcrimpntnl evidence that whole blood limits 
the spread ol infection to the meninges. If this is substantiated, it will revolu- 
tionize our ideas ot the treatment of the euborachnoid spaces during the evacua- 
tion of brain abecesa. 

T!ie en peri merits of Klexncr" and Weed," however, demonstralo that any 
disturbance of the protective mechanism of the brain — the withdrawal of cerebro- 
spinal lluid, the production of an aseptic meningitis by the injection ot sera, or 
the infusion of blood witLin the aubarschnoid spaces — greatly predispose to it 
genwal Infection ot tho meninges in the presence of a blood stream infected by 
certain micro-organisms. Of course Essick'a experiments approach muob nearer 
to the conditions present during Uie evacuation of a brain abscess than the 
induced blood stream infections of Weed and Flcxner. The latter, however, dem- 
onstrate how delicate the protective mechanism of the nervous system Is and 
bow easily it is disturbed, while clinical experience teaches that hemorrhage into 
the BUbdural spaces in the presence of infection actual!]' facilitated ita spread. 
Until Esaidt's observation has been amplified, the surgeon must be careful to 
avoid all effusion of blood within the meninges or brain. 

: Abscess ot tbs Bnln ; 
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ItrjuBT TO THE B&un fbou Itb Owit Prebsube. 
Upon opening tlie dura excesaivo internal pressure may causa 
cerebral herniation, with injury to the arachnoid, associated with 
slight hemorrhage into its substance. In acute abscesB, the tension 
within the dura is alwaj's excessive ; consequently, if the dura appears 
very tense, before opening it a lumbar or ventricuiar puncture, de- 
pending upon whether the suppuration is in the cerebrum or in the 
cerebellum, may be performed, although the early withdrawal of 
cerebro-spinal fluid is to be avoided if possibia 

LtniBAB PuncTOBE; Its DAnams: 

Lumbar puncture, with tho withdrawnl of a Email amount of fluid prior to 
tha ineiaion of the dura in abscess of the eerftruin, will allow the brain to 
fall away from the dura bo that it coJi be incised witiiout injury to its contents. 
The performance of lumbar puncture is not without danger, especially if there 
be an B-bsccw below the tentorium, as, by the removal of the cushion of ths 
cerebro-spinal fluid from below, the increased pressure above may drive thft 
medulla through the foramen magnum, herniating it, with resulting immediate 
paralysis of the respiratory centre. I have seen death on the table following » 
lumbar puncture; while the fluid was still flowing, the patient stopped breathing, 
and although the heart continued to beat for dome time, during which artiflcial 
respiration was continuously performed, the patient from the time of the accident 
gave DO evidence of voluntary respiration. 



TENTBI«JUI.AB I 

In cerebellar abscess the intracranial pressure is not only increased b; ths 
abscess, but also by an internal hydrocephalus, — a usual complication of cere- 
bellar abscess. (See Appendix, Part IV.) 

In abscess of the brain, with its complicating internal hydrocephalus, the 
increased intracranial pressure may obliterate the lumen of the large venous 
sinuses, the blood, ordinarily carried by the sinuses, leaving the skull by the 
normally small diploic Teasels. Extreme venous obstruction, so frequent in 
tuniors of the posterior fossa, is not encountered, however, during operations for 
cerebellar abscess, as death will have supervened long before an advanced stags 
is reached. 

Sufficient venous obstruction to obliterate the lateral sinus of the oAected aide, 
giving rise to a mistaken diagnosis of a sinus thrombosis, has been observed by 
me during operation. When venous obstruction is present the removal of bone 
over tbe cerebellum may be accompaniEd by conaideruble hemorrhage, and tho 
opening of the dura without immediate prolapse of the brain and rupture of the 
piara«hnoid will be impossible, especially if only one hemisphere is exposed. 
If, however, a ventricular puncture is performed before the dura is opened, tha 
sinuses again become patent, the bleeding stops and the cerebellum drops bade, 
permitting dural incision without prolapse of the brain. 

Technic of Incision of the Dura: 

To avoid possible injury to the piarachnoid, Cuahing originally caught and 
elevated the dura with two floe silk ligatures, cutting between them. Later ha 
employed a small, sharp, half-curved membranous cataract hook for the primary 
opening. By either method the dura con be inciaed without injutj to tho 
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piarachnoid. When the dura ia not excessively tense, it can generally be safely 
incised by cutting HUperficially with a knife, scraping a Utile from Hide to side, 
u)d then cutting a little deeper and scraping again. In several instances, how- 
ever, I have injured tlic piarachnaid during this pntcedure. Tlie small dural 
opening may be enlarged safely by cutting on a, flat brain spatula, the dural 
vessels being "clipped" by Cushinj^s silver wire" or ligated before i 



CLASSIFICATION OF BRAIN ABSCESS AXICOBDING TO LOCATION. 

The anatomical and physiological relationships of suppuratlou 
in the frontal, temporo-sphenoidal, occipital lobes and cerebellum 
occasion great differences, not only in symptomatology, but in surgi- 
cal considerations. A useful clinical classificatiun, however, is into: 
Absceas of the Middle Fossa (Temporo-sphenoidal), Frontal lobe 
abscess and Cerebellar absceas. The occipital lobe is in such inti- 
mate relationship with the temporo-sphenoidal lobe that surgically 
they are considered together, suppuration confined to the occipital 
lobe alone occurring only in abscess of metastatic or traumatic origin. 
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CHAPTER IV. 
ABSCESS OF MIDDLE FOSSA. 

AIXTAOENT (sECONDABt) ABSCESS OF THB MIDDLE FOSSA 

TBMPOBO-SPHENOIDAIi. 

Location; Pathological Ain> AirATOiaaAii Ck>iisiDnuTioiis: 

During the early stages of brain abscess, the symptoms as a role 
are so vague that they do not warrant a positive diagnosis of intra- 
cranial suppuration, much less its definite localization. Consequently 
any operative procedure which may be undertaken at an early stage 
must be largely exploratory and must be so conducted that in case 
of failure to locate the suppuration as little damage as possible^ imr 
mediate or remote^ will be caused by the exploration. 

The usual sites of intradural suppuration of the middle fossa 
secondary to aural disease, are, 

(1) in the meshes of the piarachnoid, directly above the tegmen 
of either the antrum or the middle ear; such an abscess is probably 
preceded by, and results from, an extensive but still localized menin- 
gitis, a pathological condition which lumbar puncture and post- 
mortems lead the author to believe is of greater frequency than is 
generally recognized :^ 

(2) in the substance of the temporo-sphenoidal lobe itself, in the 
second temporo-sphenoidal convolution, or 

(3) an extension from one or other of the above. 

INTERCURRENT (TERTIARY) ABSCESS OP THE MIDDLE FOSSA, 

SECONDARY TO THROMBOSIS OP THE SUPERIOR 

PETROSAL SINUS OR A DURAL VEIN:' 

As thrombosis of the lateral sinus is often the immediate mode 
of transmission to distant portions of the cerebellum, away from the 
petrous, so thrombosis of the superior petrosal is in rare cases the 
transmitting agent of the temporo-sphenoidal lobe; for it is to be re- 

^Brleger: In Blan't EneycHopedie der OhrmheUkunde, 1900, 8. 248. 
>8ee cSie XXVIII; Chapter XI, page 182. 
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membered that one of the main venous efferents of the basal por- 
tion of the brain — one of the mediocerebral veins, often called the 
temporal sinus — empties into the superior petrosal sinus."' * 



Post-mortem examinations lead the writer to believe that an 
abscess primarily situated in the meshea of the piarachnoid, the 
result of direct extension through the tegmen, is apt to remain con- 
fined to the meahes of the piarachnoid. As it increases in size, the 
intrapiaraehnoid abscess frequently involves the cerebral cortex, by 
direct pressure causing "superficial brain necrosis," but never re- 
sulting in an intracerebral abscess. 

LocAUZED Sebods (PaoTEcrnvE) Mbmnoitis. 

To this group belong the oases of so-called "serous meningitis," 
with localizing symptoms, aphasia, paralysis, etc., which recover 
after the removal of the focus of iufectiou within the temporal bone 
without opening the dura. Serous meningitis is probably primarily 
a sterile, localized collection of cerebro-spiual fluid of toxic origin, 
which later may become easily infected— the primary stage of an 
iutra-piarachnoid or subdural abscess.'' ^' ^' * 

The experLmental work of Eesick, iu which the presence of bac- 
teria in the adjacent tissues without invasion of the subarachnoid 
apace itself causes a large increase in the amount of cerebro-spinal 
fluid and leucocytes, explains the frequency of serous meningitis 
and its operative treatment, viz. — 

(a) The removal of the adjacent infected area of tlie mastoid 
cells or the petrous pyramid, and (b), the prevention of compression 
by decompression through a clean area, hunbar puncture or the 
evacuation of the fluid by incision of the dura through the infected 
area. The latter method is frequently successful, but it allows the 
evacuation of only a small quantity of fluid, with the liability of 
. infection of an uninfected area. 
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ABSCESS OF MIDDLE FOSSA 



Sinus Thrombosis. Mnle. Chronic otitis media, left ear. Frequent sttuckB 
of pain and headaohe: chilla. Admitted to hospital Buffering from mastoidiUa, 
left aide. Mastoid ectomy done. Sinus thrombosis discovered ; jugular not ligated 
becBUM ol condition of patient; thought to be dying. Recurrence ol symptoms. 
Operation: Ten days after mastoid operation, ligation of jugular. On open- 
ing vein it was found to contain free pus for a distanc* of about three inches, 
running down below the clavicle. The pus waa not in the fascia around the 
vein, but was in the vein itself. 

Immediately after the second operation the man complained of dizzineaa. Tan 
days later chill; violent headache, repetited tit regular intervals during the dm^. 
Patient gradually became violent from pain, which passed as suddenly oa it 
oome. Had two chills. Marked papilliedema of both eyes. Labyrinth dead. 
Spontaneous deviation of both hands to right. Fell to right. No spontaneous 
n.vstugmua. Slight area of anesthesia along third branch of trifacial. One 
attack of vomiting. Lumbar puncture revealed cloudy fluid under pressure; 
cell count 160; increased globulin. 

Spontaneous deviation to right and falling to right, both away from leaion, 
pointed to involvement of cerebellum over posterior surface of petrous portion o( 
temporal bone. This was alHo conllrnied by cerebroapinul tluld, which gave 
symptoms of protective meningitis. 

Cerebellum exposed in front of sinus. Incision of dura through sinus r^on; 
in front of this evacuated large amount of cercbro- spinal fluid. 
Diagnosis: Serous meningitis. Uneventful recovery. 



Aseptic Meningitia. Male, 26 years of age. Right cur had been discharging 
for past three years, with attacks of pain, which, however, were not severe. 
Never any diuiness except when he had grippe about one year before coming to 
hospital; but did not think it wbh nHHociattd nitliany exacerbation of hia ear 
trouble. About three weeks before admission to hospital had an ulcerated tooth ; 
after extraction the pain continued for a time and then subsided. At the same 
time he began having pain in his ear, and diEzJnesa; pain in ear was not steady — 
it waa sometimes severe and sometimes not. It was associated with pain in the 
head in Oie right temporal ri^ion, running forward toward the frontal region. 
During these three weeks he had dizzineas— ran into things but did not fall. 
Swayed at times, but could not tell to which side he was inclined to fall. Had 
two attacks of vomiting, not influenced by food. 

When first seen had no facial paralysis, but three or four days later was 
found to have a right-sided facial paralysis, and the discharge in the ear waa 
very much increased. Examination of his ear showed a large mass of polyp 
ooming from roof. Had a alight convergent strabismus; was totally deaf in 
right ear; complained of chilly sensations; no patolla redexee; no aensc of taat«L 
Operation: A radical operation was done, following which the ci^lilea waa 
opened and the vestibule entered. The external semicircular canal had necrosed 
through. The dura over the internal auditory mealua waa opene<l, uvacuating 
cerebru- spinal fluid j no increased tension, For several weeks patient had eon- 
siderablo temperature, pain in his head, stiff neck, and high eel! count. Somu 
weiJcs later patient discharged sequestra of cochlea. It was then seen that 
protwtive meningitis bod followed operation. Uneventful recovery. (The cms 
is recorded in The Lary/ngosoupe, for January, 1922.) 

Clinical Diagnosis. — With a high temperature without chills 
but with Bymptoma of compreesiou, euoh as papillosdema, if repeated 
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blood cultiires have been negative or the sinus has been explored and 
found to be uninfected, or if the infection has been thoroughly elimi- 
nated, and especially if cytologically an aseptic meningitis is pres- 
ent — see Case V, R. B. — ^we are warranted in suspecting an aseptic 
meningitis of the irritation type. In which case, before exploration 
within the dura it is justifiable — (1) to thoroughly evacuate all 
infected areas, mastoid, labyrinth or sinus, and (2) to control the 
increased intracranial pressure by decompression through a dean 
area, ventricular pimcture or lumbar puncture. The procedure to • 
be adopted for the control of compression depends somewhat upon 
the site of the suppuration, for it must always be doubtful if an 
intracerebral abscess is not also present. If the labyrinth and 
sinus are both intact the decompression should be a subtemporal one, 
while if eitlier the labyrinth or sinus is known to be involved, and 
consequently a cerebellar abscess is possibly present, a ventricular 
puncture or a cerebellar decompression should be performed. The 
danger of a lumbar puncture causing sudden death from respiratory 
paralysis in ccrel)cllar abscess is so great that it should only be re- 
sorted to in case a ventricular puncture for some reason is not 
advisabla 

Extension of Intrafiabachnou) Abscess. 

Ill its growth a localized meningeal collection of pus, starting 
from jtiat above the tegmen, usually extends externally along the 
under stirfaco of the temporo-sphenoidal lobe ; then upward and for- 
wardy along the external surface of the temporo-sphenoidal lobe in 
whioh direction it may travel a considerable distance. A meningeal 
ftbaooM 10 situated is always very shallow, due to the firmness with 
whioh tlie temporo-spliouoidal lobe is held to the floor and sides of 
bt mlddlo foasa by tlie weight of the brain, the exit of the nerves 
ittd veaaela toward tlio nieiHnn lino, and the veins entering the lateral 
liftuai An alNKMMS ho situatoil is frequently divided into several 
^partmonts coin nnuiica ting with each other — the so-called ''oyster- 
Mid abaocoa.^' 

Ramly tho looalixtHl uuMiingetil ei>llootion of pus extends directly 

CWard^ inwnrtl and tipwanU alon^ the upper surface of the ten- 

tttm OoroliotU, Inflow tiio iKvipital K>K\ When the abscess is situ- 

d abwtl tho tontoriun\, tho purulent ci>llection is apt to be very 

*n atlioimt but of vory thin innisistonoy, being in reality simply 

h)oaUatHl CHUltH'tiim of jmrulont cerebrospinal fluid, not 
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In evacuating a meuingeal nbHcess on tbo Dxteriml surface of the 
tempo ro-splienoi da 1 lobe, a part of tbe abscess may be easily over- 
looked becaiise the internal pressure of the brain forces it firmly 
against tbe edge of tbe dural flap, thus cutting tho abscess in two. 
In meningeal abscess over the tegmon, a similar accident is not in- 
frequent, the brain descending before the abscess is completely evacu- 
ated. Tbis is illustrated by tbe following case: 

Brain Abscess. SIcam BIttr, welt developed and nourished, admitlcil to hoa- 
pital November 18, 1912. Diagnosis: BrnJn Abscess. 

IVo tnontlifl previously, patient "got cold in ears" while Bwimming, and two 
days Uler became alnioat totally deaf first in riglit, tlien in left ua.r. Abscess 
developed in both ears and broke in right. No discharge from ears. The right 
ear gradually got better, but pain continued in both ears. About two wvcks 
betoru admission to hospital pain increased in left ear, and patient became very 
deaf in that car. There u'bb never uiy discbarge from cither ear. Kight days 
before the patient was seen, intense pain developed in head and in left car, with 
dizziness, and the man was obliged to stop work. Tympanic membrane lanced. 
For three days previous to admission had been almost totally deaf In left car, 
with intense pain; also had pccutiur frontjil headache uiU pain in eyes. He 
suddenly felt something break in head which sounded in left ear like cannon 
shot, and since explosion had word deafness; vomiting three days before and 
during explosion. There was a previous history of pneumonia in childliood, and 
typhoid 11 or 12 years ago. Used neither tutiacco nor alcohol. 

Examination revealed right aided hetnianopeia, paresis of right arm, and 
Weniicke's aphasia. Could recognise family and his own doctor, but could not 
understand their names. Them was word deafness, alight dizziness, absence o( 
right-sided abdominal reflexes, exaggerated knee-jerks, especially the right, exag- 
gerated plantar reflexes, and tendeney to ankle clonus on right side; no Oppeo- 
heim, no Babinski, no nystagmus, but increased P. R. on right side. 'J'onguo very 
coated; no tremors. Left ear: could hear watch on contact; deaf to aerial con- 
duction. Right ear: could hear watch at 2 inches. 

Operation.^-A large Hap was made above the left ear and tho skull exposeil 
and trcpliined; mastoid not opened. Some pus was found in Ota external audi- 
tory canal. I>ura found to be adherent and oovered with granulations; no pus 
in dural cavity. Upini exposing tlio ti^mporo-sphenoidal area of the brain an 
oyster- sbapeil abscess wns diacoverc<l in posterior portion of lobe, with distinct 
limiting membrane. Brain surface was irrigated with warm suUne, tho dura 
closed and rubber drain inserted. Tbe scalp was closed with interrupted sutures 
of plain catgut. 

The following day patient appeared confused, but was able to recognize niimea 
of objects shown to him. Temperature 102°. A lumbar puncture was done and 
about 300 cc. of Huid withdrawn under t^ision. rarcsia of right ami still 
present, and probably hemisjiopBia of right aidi>. Patient unable to talk, and 
upon attempting to read printed numbers tried to make tliem; usually made 
them inverted. 

Nine days later patient had two severe convulsions, lasting about Ave minutes 
each. Temporo-spbenoidal region again explored, but no abscess found. Hubber 
tissue placed over brain and a drain passed through Boolp. Patient th^i turned 
on abdomen and incision made in median line of neck down to base of skull, 
bone chiselled away and medulla exposed. Dural and basal cisterns opened and 
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rubber drain inserted into the latter. Gauie drain inserted down to base ofj 
wound. 

The next day pationt had convulsion which lasted one minute, and on follow- 
ing day convulaion and chill. The day after, he had cunvuUion at 2.30 a.m. 
which lasted one minute, and another at 4.45 p.m., with incontinence. Death 
occurred at 1.00 a.ii., on the thirteenth day after operation. 

Post-mortem examination showed that this man originally had infection of 
tlie left middle ear, which was followed by the extradural abscess diaclosed at 
operation. The abaceee wa^ walled off from the dura by firm granulatioua, and 
was followed by an intradural, extrapial aliacess, whicli at operation appeared 
iobo intracerebral; the covering, however, proved to lie simply a. tliick membrane. 
Patient autisequently developed suppurative meningitis. The infection was eri- 
dently one of low virulence, as no bacteria were found in the cerebro-apinal Suid 
or in the pus examined. Local collections of pus at post-mortem exhibited ft 
tcnde:icy to recede under the occipital lobe in the position of normal drainaga 
frcon gravity. Notliing abnormal was found in tiie etlimoidal, sphenoidal, 
lateral sinusee, or in tbe opposite ear. 

ADJACENT INTRACEREBRAL ABSCESS OF THE TEMPORO- 

SPHENOIDAL LOBE WITHOUT MACROSCOPICAL MAN 

IFESTATIONS OF CORTICAL INVOLVEMENT. 

Abscess of tiie temporo-spheuoiJal lobe, without microscopical 
evidence of cortical iiivolveineut is tbe most fret^ueut variety of brain 
abscess. It develops eather from a retrograde thrombopblebitis, or 
from direct extension of tissue suppuration from the beginning of 
tbe mastoid antrum or of the middle ear. When it originates from a 
retrograde thrombophlebitis because of the anatomical vascular con- 
dition, it is situated in or near the second teniporo-spbenoidal con- 
volution, vphich, being a silent area, produces no outstanding localiz- 
ing symptoms on tbe right side in rigbt-hauded patients ; but if aitu- 
atod on the left side it frequently produces a "naming" aphasia, I 
which latter may at first be of but transient duration and of im- 
perfect extent. 

Adjacent abscess may, however, be situated entirely within the I 
occipital lobe — (H. Knapp) — ^the author having se«n one such cafla 
where the abscess was secondary to a lateral sinus thrombosis, or 
thrombosis of the superior petrosal sinus. Its situation may also be ' 
entirely removed from tbe temporo-sphenoidal lobe. 

This typo of abscess may attain great size, having a tendency to I 
extend inward from nutritional disturbances. Rupture into the 
ventricle is a frequent termination. 

TEMPORO-SPHENOIDAL ABSCESS WITH A STALK. 

"Abscess with a stalk" is located almost invariably in the second 

convolution of the temporo-sphenoidaJ lobe, directly above the teg- i 

men in the cerebral substance, generally from one-half to one and r 

half inches above the tegmen. (Figa. 6 and 7.) The external aup- 
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Fio. G.— I'ositLon .>t tliree teiiiporo-epln'Tini,liil abft-essoB witli a stalk, above llie 
tegmen tjmpani and antrum, showing uniform position of adjacent abscess. 
Illustration copied from PrpvsinR drawing in Kiirner's "'Die ntitiachen Erkran- 
kungvn dps Hirns, der Hirnh'iiiite nnd der Blutleiter," ad Edition, 1902. 
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Fio. 7. — Horizontal section of li«id with tempo ro-Bp hen oidol obHCcsa with 
stalk, showing uniform position of adjacent ahscess within cortex, low down in 
tern poro- sphenoidal lobe, above ontriun or middle ear. Ilhislralion copied from 
Prejsing drawing in Korner'a "Die otitischen Erkrankungen des llirns, der 
Hirnhiiutc xind der Blutleiter." 3d Edition, 1902. 
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face of the dura is frequently adherent to the bone and covered with 
granulations^ and the dural inner surface is always united to the 
brain. 

Ck)lf8n>ERA110N8 PBIOB TO OPEBATIOIT VOB ADJACENT (SsCOlfDABT) AbSCBSB OV 

Mn>DLB Fossa. 

A diagnosis of a probable adjacent (secondary) temporo-sphe- 
noidal lobe abscess having been made^ (based upon the presence or 
history of an adjacent suppuration within the mastoid or petrous 
portion of the temporal bone; the general symptomatology of the 
intracranial suppuration ; localizing symptoms varying between nega- 
tion and the pathognomic ^^naming'' aphasia; elimination of cere- 
bellar suppuration), a definite opinion must be formed prior to op- 
eration, whether the abscess is chronic with a probable capsule, or 
acute without limiting membrane. This is of prime importance, as 
the technic to be adopted is fundamentally different, and failure 
properly to visualize the surroundings of the abscess may lead to an 
irreparable blunder. 

The operation must not be simply an effort to find and evacuate 
pus, irrespective of its surroundings ; it must be a procedure adapted 
to existing conditions, the most important being the presence or ab- 
sence of a limiting membrana This is in opposition to the dictum 
that "brain abscess, as pus in other parts of the body, is to be treated 
by free drainage." Reviewing my many failures in the light of 
post-mortem findings, I am convinced that to avail himself of every 
advantage, the surgeon must be fairly sure before he operates whether 
a capsule does or does not limit the abscess. 

Histories of two cases of temporo-sphenoidal lobe abscess improp- 
erly treated because of incorrect diagnosis as to pressure or absence 
of capsule. 

OASB vm. 

Temporo-sphenoidal Lobe Abscess^ Chronic. A. M. M. Male. Progressive 
muscular atrophy of left side, beginning about a year before admission to hos- 
pital. Four weeks before admission he began to have neuralgia on left side of 
face, with pain in teeth, continuing after paracentesis of membrana tympani of 
left side. Ear continued to discharge. One week before admission became un- 
able to talk. On admission had typical "naming aphasia." Mild papillcsdema 
of left eye. Occlusion of left aural canal. Slight paralysis of lower portion of 
right side of face« seen chiefly on emotional movement. Right-sided hemianopsia; 
right hand slightly weak; no Babinski; no clonus; apparently deaf in left ear. 
Cerebration rather slow. Lumbar puncture gave apparently normal fluid ; culture 
revealed microorganisms. 

Operation.— Believing it to be an acute abscess, temporo-sphenoidal region 
exposed over an area of an inch and a half in diameter. A small dural incision 
made through wiiich the brain protruded. Gangrenous. Free put evacuated 
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throufih emaU needle. No cftpeule fc)t. Following operation alow pulse, patient 
in good condition, appnrentl)' disorientated. 

Autopsy Findings. — On reroovinft the skiillcBp hy the Washbiirn method tha 
whole anterior lower inner surface of tlie anterior fossa between dura and brain 
wag found to be covered with a yellowiBh exudate which looked like chicken-fat, 
the thickest portion being several millimetera thick; it was amooth, glistening, 
and extremely yellow. This covered the whole of the frontal lobe of the left side. 
The abfleesH itself was in the temporo-sphenoidal lobe, waa about one inch in 
diameter and had a banning membrane, the margina of which were becoming 
abarply defined. Its inner aurfaee was red. undoubtedly from heniorrhagea which 
hod undergone absorption. There was no frw pus in the abaceBi". There were 
many areas of elough or moisture in the abacesa which, aa a whole, was round 
with very few pockets. Tlie area around the alscesH was yellow, taking on the 
character of the exudate. There was typical lepto-meningitis in aeveral parts of 
the brain. The lateral ventricle of the left nide waa much displaced over and 
beyond the median line and was slightly distended. The opponite lateral ven- 
tricle was markedly distended. Tlie left middle ear showed an extensive area of 
degeneration, bluish-yellow from acute nccroais. The anterior wall of the middle 
ear waa apparently entirely gone, leaving a fistula. The interior petrosal ainus 
contained an exudate in the portion before it enters the cavernous sinus; the 
cavernous sinus waa free. The mastoid cflla were not markedly involved; the 
ethmoids and sphenoid not involved. On removing the dura over the tegmen 
the bone looked bare — no communication was seen between the area of the abacesa 
and tlie tegmen. No adhesions between the dura and the brain. 

Comment. — In making a small dural incision and trying to pass a amall 
Whiting's cneephaloseope through the small opening nothing was accomplished 
except to incite a traumatic encephalitis, as was shown afterwards by the gan- 
grenous hernia. Tlie roan bad an acute abscess which should have been simply 
evacuated through a large or a small opening in the dura, hut nothing else 
should have been done. On evacuation the pus waa first watery and then floccu- 
lent. This should have warned ua that this was an acute abscess. Tlie opening 
made was large enough to permit herniation but too amall to permit inspection. 

Three days after operation the pulse was only 8S, although the teraperature 
was as high as 104°. Tlie patient was restless. Systolic blood pressure was 100, 
Five days after the operation the pulse was OS, temperature 102°. and the patient 
apparently l«'ttcr. After operation there was marked pHpillicdema of both 
eyes — not present before operation — indicating compression. 

Temporo -sphenoidal Abscess (Chronic), Q. W. Male, aeven years of age. 
Admitted to hospital March 1, 1020. Running ear three months before^ mastoid 
operation February 8, 1020. 

Operation: Operated on March 3. 1020, for temporo- sphenoidal abscess. 
Evacuation through a small opening in the dura with a verj' email needle. No pus 
was withdrawn, but a large quantity of clear fluid having the appearance of 
eerebro- spinal fluid evacuated. On introduction of the needle resistanoe was 
encountered, but on the assumpticm that we were dealing with an acute abscess, 
this was not rccugnixed aa due to the capsule of a chronic abacesa. Strabismus 
was noted at this time. The patient did very well for three days following opera- 
tion. The strabismus almost entirely disappeared, but recurred. Six days after 
operation paralysis of the rectua of the opposite eye appeared and the patient 
became sleepy and droway, growing gradually worse until the fourteenth day 
after operation, when death occurred. 

Autopsy Findings. — ^Very cxtcnaive encephalitis surrounded an encapsulated 
abscess which was adherent over the tegmen. The encepbalitic Usiue was soft. 
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Fio. 8. — Temporo-nplK'nuidal lube absci'iiB cavity with (lisp lac ement ol hemi- 
sphere beyond median lino. Sbowing incrcaio ia bim ot brain bulk. Death 
frran extension of suppurative prucess uiiii comprcsaion after several werfcB of 
apparent freeiiom from symptomB. Abaceas erroneously treated ns an acuta 
abBcesa by amall opening when it waa a chronic absoesB with capsule. 



ABSCESS OF MIDDLE FOSSA 



39 



with numerous hemorrbBgcB. Tlie abscBBB had approached the cortex In mttnf 
places, causing gangrenous Mrcas. The capsule was distinct, firm, and in some 
places several millimeters thick. It was bo Hrm ttiat it wag covered with blood 
vessels and by taking hold of it the whole abHccBH was llft«d out intact. The 
pus surrounding the capHulo was tliin, such sb is developed froni an acute 
encephalitis, while that inside the capsule was thick, such as is seen in chronio 
brain abscesfl. (Fig. 8,) 

Conunent. — From the clinical course aftor operation and from tint autopsy 
findings this was evidently a case of chronic (encapsulated) brain abscess, which 
WHS treated as an acute abscess. The death of the patient was probably the out- 
come of this failure to diffcrentiiite the acute from the chronic condition, and 
of the traumatising of the brain tissue In the effort to drain the abacess, the 
procedure followed being likewise the outcome of this error in diagnosis. 

At the time of operation, it will be remembered, a large quantity of perfectly 
clear fluid was drawn away which looked like cercbro- spinal fluid and was found 
to crmtain streptococci. At that time it was thought that this mii^ht be a large 
cullectiun of cerebrospinal fluid outside the hrain. the absciwa being intra- 
kraehnoid. The clearness of the Quid also suggested that the abscess was acute. 
It is unfortunate that it was not recogniited that the resistance encountered in 
the efforts to evacuate the al>sceBs was due to the encapsulation nf a chronic 
abscess, and that this encapsulation accounted for the absence of chill after the 
pulirat wax admitted to the hospital. The chill probably had occurred at tJie 
time of the mastoid operation, seven weeks before, at which time, doubtless, the 
abscess hud b<%un to form. The autopsy showed that the clear fluid drawn off 
at the time of the abacess operation was probably from the top of the alMcess, 
the pus having settled l>e1ow. The exploring needle being so small, only the 
clear fluid could pass through it. When the encapsulation was encountered 
during the exploration, a liirger needle sliould have been used, on the theory that 
the abscess was chronic and the pus too thick to pass through a small needle. 

This case may be contrasted in that respect with that of Mrs. H., Case XIII, 
Chapter Four, p. 0.1, in which the abscess was easily evacuated through a small 
needle. However, the question arises whether, at the time of the operation on 
the boy, it could have been determined that the abscess was chronic and not acute. 

In the diagnosis reliance must be placed upon the ditference between the 
symptoms of compression from chronic abscess and those of brain destruction 
from acute al>sce«s. In an acute abscesa there protiably is brain destruction 
going on, wilb symptoms of sepsis, as shown in Case XIII, Mrs. H., to which 
reference has just been made. One of the symptoms of compression is slowing 
of the pulse. The fact that this boy had an irregular pulse should have called 
attention to the probability of the extension of the process, but not necessarily 
to compression. The increase in the optic neuritis was also signiflcant. The 
temperature was of little asustance. A second lumbar puncture might have 
been of assistance in the diagnosis. 

An error in technic involved the improper anchorage of tie stylet lube in 
(he capsule. The cotton must be placed in pledgets close up to the tube itself, 
touching it in all lie parte, building a pyramid which comes from the side of 
tbe apex where the tul>e is. Over this must be placed a dressing and the t>andage 
must go around tlie neck. Failure to observe these two essentinl proceedings 
caused the tube to become displaced in this case and also in Case Xlll. 

Furthermore, failure to place the drainage tube within the abscess capaule, 
which- as stated, was not recognined as such at the time of subsequent dressing 
Mid exposure of the wound, was an error in technic, giving rise in manipulation 
to undue traumatization of the tissues and setting up the encephalitis found at 
autopsy. In other words, this chronic brain abscess was converted into an acute 
abscess which caused tbe patient's death. If the compression caused by the 
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chronic Bbecesa bod been relieved bj a decompreseion operation, the encephalitll 

might not have developed, the chronic procesB would not have been c 

into an acute one, and the final outcome of the caae might have been very differe 



PaiNciPLES OF Opeeatttb Tbcatmbnt. 

Exposure. — Exiwsuro of the under surface of the temporo-1 
sphoiioidai lobe through the roof of the tvnipanum and antrum, fol- 
lowed by puucturo of the dura and brain, and introduction of drain- 
ago material, has resulted in a larger proportion of recorded cures 
than any other method. Were it possible to make a positive diag- 
nosis of an encapsulated intracerebral abscess of the temporo-s 
noidal lolie, with a stalk, this would be the metliod of election, as thol 
surgeon thus ent-ers the abscess through the walled-ofF area of primaryj 
infection at its nearest approach to the cortex. Such a diagnosis i^ 
infrequent except on finding a fistulous tract during or subsequent-! 
to mastoid operation. Many such cases are on record. 

In the greater proportion of cases, if the surgeon is to operate] 
early raiough to offer a fair chance of recovery, the operation must] 
be largely explorative. Exposure ajid exploration through the teg-fl 
men has the following objections : (a) It is through an infected field Jj 
if the al)sce3s is not located, death from meningitis is almost inev-J 
itable, (b) The exposed area is so limited that an intrapiarachnoid 1 
abscess may be entirely overlooked; if exposed, its ramifications aral 
obliterated by the brain pressure, (c) The surgeon, seeing a fewf 
drops of pus, cannot know it to he part of an extended, thin layer ofT 
extra-cerebral suppuration, but realizing that a larger collocticml 
of pus must exist to account for the symptoms, he is tempted to € 
plore the brain substance,' creating a traumatic intra-cerebral sup-l 
puration. (d) An intra-cerebral al>sces3 without macroscopical evi-l 
denco of cortical involvement, an abscess with a stalk, and a menio-l 
gefll abscess cannot be differentiated, and consequently cannot bef 
differently treated, (e) Compression cannot be provided for exeeptf 
by enlargement of the dural opening into a clean area after an* 
operation in a highly infected area — the reverse of a properly! 
planned surgical procedure. 

Exposure for Suspected Localized Intradural Suppuration ofm 
the Middle Fossa.- — The operative procedure is planned to form s 
osteoplastic flap sufficiently large to admit of complete inspection! 
and exploration of localized intra-dural suppuration of the cerebrum, f 
without involving the infected middle ear and mastoid, and if an 1 
abscess is not located, to allow complete aseptic closure of the dura I 
and replacement of the flap. (See Frontispiece.) If an abscess isj 
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located, especially one contiguous to the middle ear, the flap permits 
of drainage through the middle ear, the primary route of infection. 



The Osttopiastio Flap fob Exploration i 
Bee Fronli»pieee, 



a Abscess or Uiddle Fobsa. 
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Technic. — Preparation. The osteoplastic flap, irregularly trapesoidal in 
shape, bas iti ba«e upwards. The limits of the proposed flap are flrst outlined 
by ft very BUperAcial akin incision; the area is covered by moist gauze, and Lake's 
semi-circular incision is then made. This incision, which surrounds the upper 
one-half of the ear, begins posterior to the iiuricle in the auritular fold in front 
of the mastoid, hugs tlie Bttaehment of the cartilage to the skin, and enda 
anteriorly at the lower level of the epitragus in front of the ear. The Incision, 
carried through the fascia and musele to the bone, allows of a forcible reflection 
of the external ear, with an evulsion of the membranoua canal downward. 

A small piece of cotton to which is attached a black string is now plained 
in the space between the exposed superior auricular bony wall and the reflected 
canal in order to absorb whatever purulent secretion may be expressed from 
the middle ear by preseure. 

After covering with another layer of moist gauze, the reflec'^ aural flap may 
be held in position downward by a narrow, flexible tourniquet, so placed that 
its upper edge exposes the superior wall of the external auditory canal, and con- 
sequently is below the level of that portion of the middle fossa formed by the 
superior surface of the petrous pyramid. Cushing'B canopy is then applied, 
limiting the operative area. 

If, as is uaunJ, the mastoid has previously l>een opened, the whole procedure 
is considerably complicated, as the walling off of the infected area of the previous 
operation. Lake's incision, the downward reflection, and the filling of the whole 
cavity with iodoform gauze, must be treated as an entirely separate procedure 
preparatory to the aseptic exposure of the brain above. 

Teehnic of Formation of Bone Flap." — The akin incision for the lower border 
is from three and a half to four inches in length. It begins one inch in front of 
ajid three-quarters of an inch above the external auditory meatus, on an imagi- 
nary line perpendicular to the center of the eminentia articularis, runs horiztHi- 
tally backward for two inches to an imaginary line perpendicular to tlie posterior 
border of the bnse of the mastoid, and then turns sharply upward at an angle of 
30 degrees and runs one and one-half inches to the posterior interior angle of 
the parietal bone, just above the pa rieto -occipital suture. The anterior incision, 
three and one-half to four inches in length, is at right angles to the anterior 
section of the inferior border. (Figure 8.) The skull is perforated at bot\i 
superior angles (Holes 1 and 2); then at the center of both anterior and 
posterior borders (Holes 3 and 4). The superior halves of the anterior and pos- 
terior borders, (Line "a," between holes 1-3, and Line "b," between holes 2-4). 

"See Chaptpr Two. p. 10. Tlip formnllon of the flap is descrllM^ In detail 
because, while osteoplastic resections In this reclon bsvo been frequeat (Kriusc 
Burftnf OS the Broln, Tol. 3. p. BOO. Bngllili cdltCon, ISIS), tbe author Is not aware 
that a rcplueeable oBteoplsstlc flap has prfvlously been devised wtilch aotoinatlcaUr 
alms SI utliUlDs all aTBilable space as near Ibe floor of the middle fossa as pos- 
■llile without lulury to the sinus nod without entrance into the Intected areas of 
the middle esr and mantoid. During the last few fears the author baa made man; 
oC these bone Saps, and niUHt couCeiw that tliv niojorlt; have become Infected wlien an 
abscess has he*n located became o( their close proilmltr to an Infected ear. How- 
located the whole flap can Kcnersllr be saved 
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*TG then formed by the Gtgli saw, making the betel outwaril, •fter which, und«r 
the tkin, the bone of the base oJ the flap. (Line "c," between holea 1-2), is par- 
tially sawed ao as to insure the flap breaking properly. The formation of the 
Uncer border of the /tap, trhich i» three and one-half inchet in length, m the 
mott important, the object being to hace it reach as near as po»«6fc to the 
fioor of the middle fosta, arhere the principal inreeligalion tdll be held. 

The bone of the lower border is perforated, (Hole 5), at the junction of the 
anterior ( horizontal | and posterior [elevated) portions in the Bquamone portion 
of the temporal, directly over the root ol the mastoid, about one inch behind and 
three-quarters of an inch above the external auditory meatus, and above and 
eli^tly in front of the root of the tenporal ridge, which here makea k ahMTp 
bend upward. The bone over the anterior inferior angle, (3-5-S), bring de^ 
under Uis temporal mnsde, can be Hacriflced as well as the bone below it as tax 
as the floor of the middle foasa. The remainder of the anterior border is then 
cut with a Gigll aaw. The posterior half of the inferior border is then elevated 
to avoid the knee of the lateral einus. which here risea very high- The posterior 
inferior angle, (Hole 7), one and one-half inches above Beid's line, is in the in- 
ferior angle of the parietal bone, just above the parieto-occipital nitom, two 
inches behind the end of the horizontal portion of the inferior border of the 
anterior section. In making the posterior inferior angle, (Angle 4-7-S), heraor- 
rhage is frequently encountered from external diploic vessels running directly 
into the sinua, which may necessitate the rapid completion and elecation of the 
flap to control the hemorrhage. Consequently the perforation at the posterior 
inferior angle, (Hole T), and its connection with the anterior sector of the 
inferior border, (Line "d," between holes 6-7). and the posterior border, <L{ne 
"e." between holea 7<4), is left nntjl all other parts of the flap have been mailer 
(Fig. 10. Elevation of Flap.) 

Inspection of Brain within the Dura. — Free incision of tLe 
dura exposes the external surface of the temporo-sphenoidal lob^ 
frequently the site of oyster-shaped localized intra-arachnoid absceee. 



HissUTioii or Ba&iN cpos IsaBtav of Dus& nr TKuroao-seBKcnaatx. 



While moderate herniation of the brain occurs immediatelv upon 
incision of the dura, in my experience the excessive uncontrollable 
herniation associated with rupture of the piarachnoid and hemoi^ 
rhage, which frequently accompanies exposure of the cerebellum, 
especially when but one cerebellar hemisphere is exposed, does not 
occur. Mating a large dural opening greatly lessens the chief dan- 
ger from the herniation, viz., rupture of the piarachnoid. If threat- 
ened, this calls for reduction of the internal cerebral pressure by 
Itimbar puncture. However, if the abscess is lai^e and so situated 
that it compresses the ventricles with displacement of the hemi- 
sphere, lumbar pimcture may liberate but a few drops of cerebro- 
qiinal fluid apparently not under tension. 

Obliteration of Homolateral Ventricle. — As the abscess in- 
creases in size, the lateral ventricle gradually becomes compressed; 
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Fid. 11. — Sectifin of brain in skuH, allowing teroporo-sphcnoidal liemorrhngic 

infillraliiin and herniation, with displarement of homoloteral hemisphere bej-ond 

the median line and almost eoinph'te oblitpralicm of lateral ventricle although ■ 

large ilural opening had been mndv. Prior lo the (Jural opening the diaplo; 

t and the obliterntion must have lieen esti 
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ihis is followed by a partial displacement of the cerebral bemispbere 
beyond die median line^ probably with actual obliteration of the 
aqueduct of Sylvius. 

Obliteration of the ventricle of the affected side, with displace- 
ment of the hemisphere beyond the median line by abscess, is a 
matter of great surgical importance to which attention has not 
hitherto been directed. Cushing has long recognized that subcortical 
tumors frequently obliterate the ventricle of the affected side, pre- 
venting its location by ventricular puncture. Of the frequency of 
obliteration of the lateral ventricle and partial displacement of the 
hemisphere the writer has post-mortem evidence in one case of cere- 
bral abscess (Fig. 11), in two cases of subcortical tumor of the 
temporo-sphenoidal lobe, and, clinically, by repeated failures to find 
the ventricle on puncture. ^^ 

The following case demonstrates obstruction in the main cerebro- 
spinal fluid channel by cerebral abscess, the compression and dis- 
placement of the hemisphere probably causing a "block" at the 
aqueduct of Sylvius and the restoration of the channel by the evacua- 
tion of the abscess. 

OASS X, C. H. 

Temporo-sphenoidal Lobe Abscess. Girl. Diagnosis: Abscess of tern- 
porO'Sphenoidal lobe. On incising dura great herniation of brain. Lumbar punc- 
ture liberated but a few drops of cerebro-spinal fluid, dropping slowly at inter- 
yals of several seconds. Exploration within brain by canula; partial evacuation 
of abscess through canula. Upon relief of excessive pressure cerebro-spinal fluid 
in large quantities under pressure began to flow from the lumbar puncture 
canula, the partial evacuation of the abscess having removed an obstruction 
which prevented the free flow of the cerebro-spinal fluid. (Cf. Case XXIV, Chap- 
ter VIII, p. 135, Ilcrnia Cerebri Following Temporo-sphenoidal Lobe Abscess.) 

Failure to locate the lateral ventricle by puncture would seem 
to indicate that if, during an explorative operation for suspected 
brain abscess, free incision of tbe dura is associated with marked 
herniation, and lumbar puncture fails to reveal the excessive hernia- 
tion which threatens rupture of the piarachnoid, the surgeon should 
immediately explore the temporo-sphenoidal lobe and partially evacu- 
ate the abscess, if located. On several occasions evacuation of abscess 
has converted an uncontrollable cerebral herniation into an apparent 
collapse of the affected hemisphere, the brain no longer completely 
filling the skull. 

Puncture of the Opposite Ventricle for the Reduction of Brain 

^'Reynolds, C. B. : Journal American Mrdicnl Annociotion, 1914, Vol. LXII 

E. 449. contains illustration showing oblitoratlon of Tcntrlcle and displacement of 
•misphere beyond median line by a brain abscess. 
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Hemiaium SufflcUni to Adnut of Elevation of Brain. (See Lmn^ 
bar and Ventricular PiinotTire, p. 29.) The post-mort«in and 
clinical evidence of obliteration of the lateral ventricle with displace- 
ment of the affected hemisphere would indicate that, in the presence 
of marked herniation, if lumbar puncture liberates but a few drops 
of cerebrospinal fluid, or cerebral exploration fails to locate the 
abscess, puncture of the opposite lateral ventricle, through an indo- 
pendent opening, may reduce the intracranial pressure sufficiently to 
permit of inspection between the dura and the brain. 

Inspection by Elevation of Brain. — Inspection of the under 
surface of the temporo-splicnoidal lobe, as far as the tegmeu is de- 
sirable, because upon the presence or al>sence of adhesions between 
the dura and brain will depend the surgical procedure to be adopted. 

Technic of Elevatioii of Brain. — On Grst opening the dun over the extemBl 
surface of the temporo-sphi^nnidal lobe, it is generkllj imposuble to inspect the 
area of limited adheaions about the middle car by eleiation of tlie brain, aa the 
internal pn-ssure of the brain is so great that it is jammed tight); against the 
cut edges of the dura. Although a lumbar puncture lessens the herniation, tbe 
reduction of the prcsaure is usuallj not sufficient to allow of inspection bf dis- 
placement of the brain upwards. Reduction of the intracranial preseure bj 
puncture of the opposite ventricle, or bj partial evacuation of an intracerebral 
abscess, uduail}' permits elevation of the brain in the anterior portion of the 
flap, allowing inspection of the under surface of the temporo-gphcnoidal lobe above 
the t^men antri and tympani — the most frequent location of intra pi arachnoid 
•twcess and abscess of the second tern poro- sphenoidal convolution "with a stalk." 

By elevating the hrsin in the posterior portion of the flap above the hori- 
■ontal portion of the sinus, the upper surface of the tegmen cerebelli, as it rise* 
upward and inward, and the under surface of the occipital lobe, ma; be inspected. 

Inspection of this area is difficult, as the margin of the dural opening, and 
the elevated postero-inferior border of the bony flap are both considerably 
above the outer limit of the tentorium. Introduction of tlie spatula between the 
dura and the brain is aorampanied by considerable hemorrhage from injury to 
the posterior- inferior cerebral veins entering the sinus directly from the tern- 
porosphenoidal n^on of the brain in the triangle between the superior border 
of the temporal containing the superior petrosal sinus, the knee of the lateral 
sinus and the transverse sinua. 

Froteclion of Exposed Piaraehnoid Prior to Exploration. — In all 
cases of suspected brain abacoss, before exploring the brain substance, 
the piaraehnoid exposed by the dural opening should be covered with 
wet cotton to pmtect it from drying and from possible infection dur- 
ing the sudden liberation of pus throtigh the exploring cannla. The 
piaraehnoid is a mesh of endothelial cells and fine blood vcsaels. It 
offers great resigtance to trauma while moist The brain, as long aa 
its piaraehnoid covering is intact, may bo displaced and handled 
without injury or homorrhago, excoirt at the comparatively few 
places where blood vessels run directly from the arachnoid into the 





Fio. 12. — Hemorrhagic infUlration into aubataDcc of piaraclinoid from tear- 
ing email pial vesBele during operative manipulntion. Xoir multiple minute 
hemorrbagrs, partially due Id aurgical manipulation and cerebral liemiation. 
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dura^ or outside the cranium.^^ When the piarachnoid becomes dry, 
however, it tears easily; even the weight of the brain, itself, may 
cause rupture, and, as the piarachnoid is largely made up of blood 
vessels, tearing is accompanied by hcmorrhaga Hemorrhage into 
the piarachnoid is largely infiltration into the cortex itself, because 
of the close adhesions of the pia to the cortex. How frequently do 
we see the beautiful glistening surface of the cerebral cortex become 
dry, lustreless, and almost black with hemorrhage, as the surgeon 
proceeds with his operative manipulations. (See Fig. 12.) 

Horsley operated within the dura under a stream of warm, weak 
bichloride solution. Absorbent cotton saturated with warm normal 
Bait solution, as employed by Cushing, is much better, as it may be 
used to control any slight hemorrhage and, at the same time, to pro- 
tect the meninges from infection. 

Many cases of brain abscess, after evacuation, end fatally from 
meningitis, the otologist frequently giving less consideration to the 
pirotection of the piarachnoid from the pus of the abscess than the 
abdominal surgeon gives to the peritoneum in draining an appen- 
dicular abscess. As a matter of fact the arachnoid is much more 
susceptible to infection than is the peritoneum, the peritoneum pass- 
ing its existence in the neighborhood of infection, whereas the arach- 
noid, normally, is remote from infection. (See Fig. 13, a and b.) 

Technic — Before searching within the brain, the piarachnoid should be cov- 
end with wet cotton, that the first gush of pus from the searcher may not soil 
ity after which the remainder of the pus should be removed by a suction appa- 
ratus, as it presents in the searcher." 

Exploration within Cerebral Svjbslance. — Exploration into the 
brain substance should be performed with a hollow semi-blunt 
searcher. This is of the greatest importance. Exploration with a 
knife is generally associated with hemorrhage from the interior of 
the brain. The vessels within the cerebral substance run perpendicu- 
lar to the surface; consequently a blunt searcher passing parallel to 
a vessel pushes it aside, whereas a knife cuts it. 

The disadvantage of exploration with a semi-blunt searcher is 
that the capsule of the abscess may be so dense that penetration by 
the searcher is impossible (Fig. 18) — a very rare condition. 

>*Id exploring over the tomporo-Rphonoldal lobe with the spatula, after the brain 
has been caused to "fall back" by the withdrawn! of tho ccrobro-spinal fluid bT lumbar 
or ventricular puncture, one large and one or two Hmall venous communications will 
be seen passing directly into the rIuub. Care flhould be taken not to tear them before 
the application of "silver clips" ; otherwise, hemorrhage sufficient to interfere seri- 
ouslj with further Inspection may result. 

^A suction apparatus with the tip at least twice the calibre of the searcher 
■hould catch the uuh uh it prosontH ItHotf in the Hi'archor. or in the cnvity of the 
encephaloBCope. The tip should never, of course, touch the brain tissue Itself. 



46 



BRAIN ABSCESS 



In Blake'a case "if whs one-sixtli, ftnd in Knapp'a " one-fifth inch thick, whil 
In a personal ca.gc it was so dense it could not be perforated with a sharp 
chisel." The pus may be Uto tJii<-lc to run through the Iiimen of the acarcher. 
The contents in Bacon's case" harl "almost the thickness of chewing gum"; in 
Manasae'a " it was necesBttry to use a curette to remore it; while in Ropfce's 
the abscess cavity vaa filled with blood. 

Diflleulty in evacuating is encuuultred only in chronic absccBa. 

Technic; Exploring Instrument. — In atMccss of recent formation 
graduated, soft rubber catheter, luhrioatcd, with a well fiLCed metal atyleti 
should be employed for exploration. If simple evacuation is divided upon it auLj, 
without withdrawal, be utilised as a drainage tube and fur the formation of ■ 
tract. If a firm capsule is suBpccted, Ciishing'a metal searcher should be sub- 
stituted, as the capsule may be impervious to the rubber searcher. 



SITE OF ADJACENT INTRACEREBRAL ABSCESS WITHOUT MACRO- 
SCOPIOAL EVIDENCE OF CORTICAL INVOLVEMENT OB- 
MIDDLE FOSSA: 

Post-mortem examinationB and clinical experience have demon- 
strated that the vast majority of adjacent intracerebral abscesses 
originating from the ear are situated primarily in the white sub- 
stance of the third temporal convolution, directly above tho teamen 
tympani et antri,*"' '^ It 13 the Involvement of this area on tbe left 
side, containing as it does tho "naming" center of Mills, that gives 
the localizing symptoms of a pathognomonic "naming aphasia." "' 

From this original site the abscess extends either (1) inward and 
upward, causing a paresis, first of the lower face, then of the arm, 
and later of the 1^; or (2) downward, towards the cortex over tho 
tegmen. 

Selection of Site for Exploration. — Hecanse of tlie nniform 
appearance of the abscess in the white substance of the third temporal 
convolution, the site of tho exploration should be as low down aa 
possible toward the floor of tho middle fossa, just above the t^^en. 
Otherwise the abscess, if small, may be overlooked ; — this oecnrred 
to the writer in one of his earlier cases. 

oAse XL, D. D. 

AbBCCBB Low Down in Middle Fossa, ilale, 45 years of age. History; 
chronic alcoholism; left-sided otitis media of three months' duration; constant 
pain in bead; vague chill for several weeks, with loss of flesh; coated tongnei 

"Blake: Lancet, I. March 31. 1800, p. 439. 

" Knspp, B. : ArchLven of Ololoej, Vol. 2tt. ISOD, p. 40. 

"See CbaiilT Five, Mctuatntlc AbBcetw, p, OS, 

>■ Bacon : Tram. Amer. Otat. Soa., May. 19O0, p, 404, 

"MBDaise: Arch. Otol., Vol, XXVII, 18S8, p. IIG. 

"IMpke; Arch. Otol., 1801, Vol. XXX, p. SH. 

■ UacBwen ; Pyogenic InfectlTC DlscaBea of I 
p. 73, FlK. 80. 

BMscEwen: Alias nf the Bead Seetloni; ISS; 

"MlllB- Naming Centw la "located In the Inferl 
tbe middle or tho Interior lateral border ol the bvml 
Blaln BDd Spinal Cord ; 191B, p. 1U3. 
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Flu. 14 A, 1). C— MicTophulograpli made fror 
lated absccBs of brain of 3i/j montha' duration. 
Fig. 17. 

A. — Inner tliird of Bbapesa capsule; showing slmjjgy tissue composed of 
nccrntic, slouching and disintf^aling brain tissue uonlaming bcmorrhtige, fibrin, 
piw (polynuelear leiicocjttB) and Imcteria. 

B. — Middle tliird of ebBceos cnpsulei showing llbroblaslic tiesuc forming s 
-'" - " — ' --' — uclear aiid endothelial leueo- 

: due to stiiniilation of Sbro- , 
I the disintegrating brain tissue. ' 

apsule^ showing endothcliiil IciicoFytes aronnd ' 
dilated blood-vessels and in the surrounding (edematous brain tissue. Note i 
absence of polynuclcer leucocytes. 



ABSCESS OF MIDDLE FOSSA 47 

indefinite history of inability to name objects, which had entirely disappeared 
at time of examination. 

Mastoid Operation: For one week apparently recovering, but headache con- 
tinued. Later, attacks of transient and incomplete "naming aphasia"; slight 
paresis of loww portion of right face, only elicited by spontaneous emotional 
movements, namely, smiling or laughing. 

Second Operation: Exploration through clean area above the ear; no abscess 
located. Marked improvement followed operation; patient insisted upon leaving 
bed; suddenly, a few days after operation fell while walking; became cyanosed; 
paralysis of respiration, and death. 

The exploration low down toward the floor of the middle fossa 
has the advantage that^ being adjacent to the infected mastoid area, 
the piarachnoid is punctured through the area of inflammatory 
protective changes which are always present. And puncture through 
a ''prepared" area is much less frequently followed by leptomenin- 
gitis than through one which is "unprepared." 

CHRONIC ADJACENT INTRACEREBRAL ABSCESS WITH A 

CAPSULE. 

Surgical Pathology. — The pathological processes in chronic 
brain abscess are the same as in abscess formation in other parts of 
the body^ viz., death of tissue and the changes due to the tissues' 
protective reactions^ the latter being governed, however, by the 
special tissue involved. 

Microscopically, a chronic brain abscess with a capsule is com- 
posed of : (1) A cavity filled with detritus and pus (Fig. 14A) the 
end result of complete death of tissue from bacterial action and 
nutritional disturbances, and (2) a limiting capsule, formed by the 
irritation of the bacteria and their toxins on the tissues, and the 
tissues' protective and reconstructive reactions. The capsule in a 
general way may be divided into three zones, all closely intermingled, 
the destructive bacterial action having predominance nearest the 
cavity, while in the external zones the tissues' reconstructive and 
protective powers are chiefly manifest; although far beyond the cap- 
sule, bacterial action can always be demonstratoil. 

Just external to the cavity and projecting into it is (1) the 
"necrobiotic zone," in which the tissue now dead is undergoing lique- 
faction from the action of the toxins. To insure the ideal surgical 
result, namely, the eradication of the infection, the surgeon must 
remove this zone, as far as possible, using the utmost delicacy. Merg- 
ing into the necrobiotic zone is (2) the granulation tissue zone, with 
connective tissue developing from it — the capsule (Fig. 14B) ; and 
external to both in the otherwise nonnal brain tissue is (3) a round- 
cell infiltration in the perivascular sheath of the vessels, showing that 
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the mflammatoiy or tho protective process ia still active well beyond 
the capsule. (See Figs. 140, 15 and 16.) 

The capsule of connective tissue is the result of two factors — 
the resistance of the tissues and the virulence of the infection. With 
a high resistance and a low virulence, nature attempts a complete 
encapsulation of the abscess by a wall of new connective tissue, 
which grows denser with time. 

The connective tissue reaction of the body is simply the attempt 
of the organism to limit the extent of the inflammatory process. 
In most parts of tho body, subcutaneous, muscular, etc., if the infec- 
tion is not virulent, an encapsulation rapidly follows, partly because 
the tissues in general are freely supplied with connective tissue 
which, being of a low order of cell, rapidly propagates itself. In 
the brain, however, the formation of a connective tissue capsule is a 
considerably slower process; partially because practically all the 
new cells making up the capsule must be brought to it by the newly 
formed blood vessels. These blood vessels, consisting at first of only 
au endothelial tube, soon develop an outer connective tissue layer, 
and from this layer is formed the connective tissue of the capsule. 
(See Fig. 14B.) The connective tissue of the piarachnoid also 
plays a part, but the glial cells, the framework of the brain, being 
highly specialized connective tissue, plays little or no part in the 
encapsulation. 

In tho formation of a capsule the type of micro-organism is 
thought by somei to play a large part, Neumann ^* stating that "dip- 
lococci cause an abundant secretion of fibrin, and so fonn a capsule, 
but when anerohic micro-organisms ai*o present, a firm capsule ia 
not formed." 

While, microscopically, the formation of connective tissue can 
be demonstrated witliin a short period, the development of a capsule 
firm enough to be appreciable macroscopically and consequently of 
great surgical assistance, is a slow process. Friedmann ** found 
microscopically a distinct membrane, composed of two layers, be- 
tween the eighth and the twelfth day after the cerebral infection. 
The resistance to the advance of the searcher offered by such a cap- 
sule would not be appreciable to the surgeon. Weatphal '^ found a 
delicate encapsulating membrane seventeen days after the onset of 
the cerebral symptoms. In such a case it ia probable that, with 
very delicate handling of the searcher the surgeon would be aware 

■Nmmann, B. : CcrpbeUar Abucesii. EhkIIbIi Ed., I90T, p. 14; Politier : A Text- 
book Of DI«MK* of the Ear. Olb Ed.. 1000, p. 88. 

■* Friwimiinn : Hindbucb der P»tbolog!HChen Annlomfe dps Nerreniritemi, 1908. 
-We«tpli«l: AnMv JOr FtyeMatrio. IBOO, IJd, S3, 8, 200. 
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. IS.^Section (Dr. Fredk. Button); low power: tlirough granulation ^^H 
of chronic brain absccsa of about 14 days' duration. To right, new coa- ^^^H 
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of a slight resistance at the moment of perforation. Uchermann ^^ 
estimated that it probably takes about 24 days to form a capsule of one 
millimeter thickness; about 38 days for one of two millimeters. 
The latter condition would offer considerable resistance to a semi- 
blunt searcher and would be impervious to a blunt instrument. 
(Fig. 17.) 

Although several clinical observers ^'^' ^®' ^® contend that a capsule 
is not formed until between the third and eighth week, the author 
has recognized the presence of a capsule as early as the seventeenth 
day.'® After the incision of the piarachnoid the consistency of the 
brain tissue is so uniform that, by delicate handling, very slight 
resistance is appreciable. 

SUBOIOAL PBINOIPLSS UnDEBLTINO the INTRADUBAL TECHiaO IN SUSPIDCTED, 

Adjacent, (Seoondabt) Abscess of the Mu>dle 
Fossa (Tempobo-sphenoidal). 

As the diagnosis of brain abscess must of necessity be more or 
less provisional, and as cortical and subcortical suppuration can 
rarely be differentiated, all explorations must be conducted through 
a clean area, and adequate exposure must bo provided for. 

In no field of surgery is it more important that the surgeon 
keep an open mind. Because of the uncertainties of the diagnosis, 
he must prepare to assume a "shifting policy," depending upon 
whether the exploration reveals, in chronic abscess, an intracerebral 
abscess without macroscopical evidence of cortical involvement, with 
a stalk, or meningeal; and in acute abscess, an intracerebral or 
meningeal abscess. 

He must not adhere to a particular procedure simply because 
it resulted successfully in a former operation. He must adapt each 
act of his technic to the condition found, preserving the protective 
structures erected by nature, and availing himself of their assistance. 
Compression, because it favors extension of suppuration and paralyzes 
the protective mechanism, must be controlled or prevented. 

In the treatment of individual clinical types of abscess (see 
p. 21), existing pathological conditions and clinical experience both 
suggest that the surgeon follow the method adopted by nature in its 
efforts to cure spontaneously an adjacent brain abscess. 

In encapsulated adjacent abscess with a stalk, as nature has 

••Uchermann: ZHt»chHft fUr Ohrenheitkunde, 1904. Bd. 46, S. 300. 
•»Lebert: Archiv fUr Pathol. Anat. un4 Physiol., 1850, Bd. 10, S. 78. 
"Schott: WUrzburf/. Med. Zeitschrift, 1801. IU\. 2. S. 4(12. 
"• Huguenin : Handhuch der ttpez. Pathol, und Tfierap., 1870. Bd. 2. S. 331. 
•• See further discussion of formation of capsule, Chapter Five, Metastatic Abscess, 
p. 76. 
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erected a walled-ofF tract through the piarachnoid into the cavity of 
the abscess, the surgeon should utilize this tract for the complete 
evacuation, cleansing, and obliteration of tlie abscess and the iutru- 
ductiou of necessary drainage. In adjacent intracerebral abscess 
with capsule, but without inacroscopical evidence of cortical involve- 
ment, the abscess should be completely evacuated and an attempt made 
to form a wallcd-otT area through the piarachnoid, after which it may 
bo completely evacuated, cleansed and obliterated. In acute a!>sces3, 
as compression is favoring the extonaion and preventing the limita- 
tion of the auppuration — as well as being the cause generally of most 
of the clinical symptoms— the abscess should he evacuated as com- 
pletely as possible through a small seai'chcr and the dura closed, or 
at least the brain completely covered. In several instances I have 
firmly anchored the small searcher to facilitate the formation of a 
tract. Later, after the formation of tlio capsule, it may be treated 
aa an encapsulated intracerebral abscess, A meningeal abseeae, 
chronic or acute, should he fully exposed in all directions, no mat- 
ter how extensive the sacrifice of bone or dura, the area should be 
thoroughly cleansed by irrigation, adequate drainage provided at a 
distance from the <lural margin through "stab'' wounds, and the brain 
completely covered. 

Technic FolIowinE Elevation ot Brain.— A lumbar or vpntricular puncture 
of the dilated opposite ventricle, or the partinl evacuation of the absecsA, tbrough 
the cortex, having caused sufficient "falling back of tlic brain" to allow an intra- 
dural inspection over the roof of the tegmen if adhesions are seen above the 
middle ear. all of the exposed external surface of tlie teinporo- sphenoidal lobe 
■houlil be covered with wet cotton, the bone rongeured away down to and includ- 
ing the middle car and antrum, and the dura opened from below. 

It the italk of the ahscesa ia short so that the abscess cavity is separated by 
only a few niillimclprs from the under surface o£ the temporo- sphenoidal lobe, it 
may bo poaaiblo to eradicate it, viz., to evacuate, cleanse, obliterate and introduce 
drainage material through the lower dural opening, in which case the upper 
dural opening should be tightly closed and the bone Hap replaced. 

In cases in which the protective inflammation is very limited, (his area may 
be increased by placing strips of moist cotton, from tlie upper wound, between 
the dura and the brain on as many sides of the adhesive area as possible, t>efore 
opening from below. 



When elevation of tho brain with the apatula discloses, on the 
under surface of the temporo-sphenoidal lobe, adhesive inflammation 
uniting the brain with the dura, it may be inferred that if tho area 
of adhesion is extensive, the abscess is probably in the meshes of 
the piarachnoid ; and that if the adUesiona are limited to the tegmen, 
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the abscess is probably in the brain substance^ a ^'stalk'^ uniting the 
abscess with the area of primary infection. 

Both forms of abscess offer excellent prospects of recovery, for 
nature has walled off the infected tract from the meshes of the 
piarachnoidy and established a tract from the dura to the furthest 
extremity of the abscess, while the adjacent tissues have become 
largely immunized during the limitation of the infection. 

CHRONIC ADJACENT INTRACEREBRAL ABSCESS OF THE 

MIDDLE FOSSA. 

It is recognized that a larger proportion of recoveries have fol- 
lowed evacuation and drainage from below through the middle ear 
and antrum than through the external surface of the temporo- 
sphenoidal lobe, because in abscess with a "stalk" the tegmen per- 
mits entrance into the abscess at its nearest approach to the dura, 
and through an immunized tract of protective adhesions. Conse- 
quently, in operating, a definite attempt should be made to evacuate 
the abscess at its nearest approach to the dura, — the antrum and 
middle ear, — and to utilize the area of protective adhesions, — for it 
is through this tract that the abscess may be entered, thoroughly 
evacuated, and drainage material introduced with the least danger 
of inciting a suppurative meningitis, or of injuring and infecting 
the neighboring cerebral tissue, with its accompanying oedema, en- 
cephalitis and f ungating hernia. 

SUBOIGAL PBINCIPLBS Ain> SpECIHO FaCTOBS IffYOLYED IN THE TlKEATMENT OF 

Enoapsitlated Adjacent Int&acebebbal Abscess of the Middle Fossa. 

In the surgical treatment of encapsulated intracerebral abscess 
one of two principles is employed: (1) Attempted eradication of 
the suppuration, and (2) drainage. 

Drainage, while eflSciently controlling suppuration in other parts 
of the body, is generally inadequate in cerebral suppuration (see 
p. 57), and may be the direct cause of secondary infection of the 
meninges, the development of the so-called secondary abscess, and of 
hernia cerebri. 

On the other hand, an attempt at eradication, except in selected 
cases, will be associated with cerebral trauma, resulting in the 
presence of infection in traumatic encephalitis. 

On the proper selection of the principle to be adopted in each 
individual case, largely depends the life of the patient. 

Eradication. — In the treatment of chronic intracerebral abscess 
with a capsule with a stalk, the surgical aims should be the same as 
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in tlio surgical treatment of low grade infection in other soft tissues^ 
viz.: (1) thoroughly to remove all pus and detritus, thus largely 
eliminating the infection; (2) to reduce as far as possible the sup- 
purative surface by tlie collapse and obliteration of the cavity; 
(3) to convert the granulating surface of the obliterated cavity into 
an active reparative process, the subsequent discharge being then 
largely the discarded products of healing, and not, as formerly, the 
rceu]t of tlio destruction of tissue. In addition to this the surgeon 
must endeavor, (4) to accomplish the above without spreading the 
infection to the susceptible adjacent piarachnoid; and (5) to do so 
with a minimum of operative trauma. 

Drainage. — In encapsulated intracerebral abscess without 
nmcroHoopicjiI evidence of cortical involvement, complete evacuation, 
cleansing, and obliteration are impossible, because wide entrance into 
the al>m»08« is apt to ho followed by meningitis (there being no area 
of prt>tootivo adhosion) nnd traumatic encephalitis from injury to 
ci»n»brnl tissue. 

Selection of Caset.— When the falling back of the brain reveals a wide 
•talk 1fHi<lin|f Into an almcoan cavity, an attempt should be made at complete 
0vao«iaMon, cloaniilnir, and obliteration of the cavity. Again, if exploration of 
XXifS undor or latoral Hiirfact' of the tom|H>ri>-sphenoidal lobe reveals an encapsu- 
latiMl intrnocrobrHl abmn^HH withmit macroacopical evidence of cortical involve- 
ment, within one tvr at nn>««t two ctM\timetor« of the cortex, attempted eradication 
ia JuAtilUble, althotigh without a stalk a systematic effort at complete evacua- 
tion, eleaniiing and obliteration, increases the danger from meningitis and 
traumatic suppuration. 

With an intrawrebral al^vss >vith(Hit a stalk, situated beyond two centi- 
meters fiA^u the ciU'tex, an attempt at eradication is associated with great tedi- 
ni»Hil dilticulties and prohibitory trauma to the brain. The surgical effort should 
Ih» limiteil to a» t'^unplete an exaouation as is p^v^ible through the searcher, and 
the ^^matu^« of a tract thnuigh which the sImc^^ is drained and later, possibly, 
cl««n»e«U 

Difficulties of Complete Evacuation. — CVrtain anatomical 
*iui |\\vHi\\Kxjjioal faotors {Hvuliar to ivrobral tissue make difficult 
iKo ^vtuploto ovrtowrttiou of the pus and oMitoraiion of the cavity: — 
i^O iho hmin !»uKM;uuv has a sjnvitio jrravitv of 1036,** 78,9 per 
^>iMU. of \\ Untxg wator; v*"^ the hraiu s\d\?unoe is practically a 
!^Muij*i\l\*l, houu>»ivu<\M\s tt\;^ss of none vvHs and glial tissue, while 
the hKssi \^>!<^^)s within the MiK<t,^niv are wmjvarativcly small;** 
V*"^^ the ht^in is laniv!\ hold in sh^iv h\ the enwJ^^pinjr piarachnoid 
vNxuntWH Us diMovtion njvn ivn^ownj: the fn>sh brain fn>m the 
\>AUarinm an»l ?*<npjnn»i oil the pianu^hnoid^. 
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The mechanical factors inherent in the ahsceas itself which in- 
fluence the operative procedure and modify the surgical aims, are: 
(1) the thickness of the enveloping capsule; (2) the distance of its 
outer wall from the point of puncture on the cortex; and (3) the 
conBiBtency of the pus. 

Taken in its entirety, cerebral substance within the piarachnoid is 
approximately of tho consistency of mush contained within a deli- 
cate gauze bag. If now a raw egg with the shell removed is placed 
within the mass and an effort ia made to remove the entire yolk 
with little disturbance of tho musli, wo have a fair model of the 
mechanical difficulties of thoroughly e\'acuating an intracerebral 
abscees with a delicate encapsulation. Puncture through tho mush 
into the e^g will cause the liberation of some of the yolk, but col- 
lapse of the surrounding mush will uniformly prevent the evacua- 
tion of the larger part of the semi-liquid contents of the enveloping 
membrane. 

Upon entering an intracerebral abscess with the searcher, sudden 
expulsion of a portion of the pus is caused by the tension of the 
surrounding cerebral substance; but as soon as the tension between 
the abscess contents and the surrounding cerebral tissue is equalized, 
further evacuation of the pus is accomplished by gravity, and the 
weight of the siirrounding cerebral tissue. Muscular contraction of 
surrounding tissue— so powerful a factor in the evacuation of the 
pus of an abscess in the soft structures — plays no part. 

The nearer the pus approaches the density of the surrounding 
cerebral tissue, the greater the mechanical difficulty of complete 
evacuation. Pus of thin consistency will Ire much more completely 
evacuated by tho brain than thicker pus. 

The firmer the envelope, the greater the possibility of entrance 
into the abscess cavity of an instrument which will insure complete 
evacuation, cleansing, and obliterntiim of the cavity. 

Importance of Thorough Primary Evacuation. — Complete 
evacuation, cleansing and obliteration of the cavity whenever feasible 
' without trauma to normal cerebral tissue, should be carried out al 
the time of the primary operation. In recent years I have realized 
I more and more that, having once located the collection of pus with 
the exploring sonrchor, thorough evacuation and obliteration of the 
cavity greatly lessens the liability of subsequent re-filling, or second- 
ary abscess from inadequate drainage. 

The literature of the treatment of chronic brain abscess shows 
I how frequently reliance is placed on partial evacuation, with the in- 
I troduction into the cavity of some form of drainage material to allow 
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of BTibBequent drainage of pais. I am convinced, however, that not 
only is incomplete primary evacuation, preventing obliteration of the 
cavity, generally followed by inadequate drainage (because of the 
collapse of the opposing walls shutting oif portions of the abscess 
with the frequent formation of an apparently new cavity), but that 
the retained pus favors an extension of the encephalitis. Many fail- 
urea to locate pus at a secondari/ operation, iu which primary incom- 
plete evacnation had failed to stop the suppurative process, and in 
which at post-mortem the drainage material was found outside the 
abscess cavity, have persuaded me that the surgeon, in chronic brain 
abscees with a capsule, has but one major chance to combat infection, 
namely, at the time of the primary operation. 

The importance of primary complete evacuation is supported by 
two clinical observations of great prognostic value, which have long 
been recognized: (1) if following an operation for brain abscess, the 
disappearance of the symptoms is accompanied by almost complete 
cessatitm of ike discharge, — complete primary evacution — relapse 
and re&lling of the abscess cavity but rarely occurs; (2) on the other 
hand, continuation after the first few days of a profuse discharge 
from the drainage tube — incomplete primary evacuation — frequently 
results in recurrence of the symptoms associated with a sudden cessa- 
tion of the discharge, cleansing of the tube showing that the ces- 
sation of the discliargo is not due to "pluming" of the tube; the new 
area of encephalitis being apparently not connected with the r^on 
drained. 

Evacuation through puncture of the dura is recommended by 
Lemaitre.'* This gives a large percentage of recoveries because 
it evacuates the abscess with but a slight amount of trauma. How- 
ever, it has the great disadvantage that a subtemporal and piarach- 
noid abscess either will be entirely overlooked or imperfectly 
evacuated. 

The method fulfills the surgical requirement for tlie successful 
treatment of acute brain abscess; it results in evacuation and the 
formation of a tract. However, before the method is employed care 
ehoutd bo taken to be assured that tho abscess is not chronic, as othei^ 
wise the operation will fail. In several of the writer's cases with an 
abscess with a capsule which approached the surface it was evacuateil 
in this way, mistaking it for an acute abscess. Post-mortem revealed 
that, had the abscess been properly eradicated, the patient undoubt- 
edly would have recovered. 
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Tbchmic of SuBoioAL Tbkatment o 



Complete Evacuation; Difficulties. — Tito techuic depends 
upon whether eradication — complete evacuation, cleansing and oblit- 
eration of the cavity — or simple drainage is to be attempted. In 
evacuating a chronic intracerebral abscess with a limiting membrane 
situated fairly near the surface, after the first rush of pu3 has been 
removed care should be taken to evacuate only a small quantity of 
pus through the exploring searcher. Unless this precaution is taken 
the exploring searcher, having entered a. small abscees or perforated 
a dense capsule, the partial withdrawal of the pus will result in the 
collapse of the opposing cavity walls from the external pressure of the 
surrounding brain tissue, thus locking in a quantity of pus and ren- 
dering difficult the proper placing of the encephaloseope. The more 
pus evacuated the greater the flaccidity of the portion of the abscess 
wall impinged upon by the blunt encephaloseope; consequently, by 
preserving the distention of the abscess the difficulty of perforating 
the capsule by the eneephnloBCope and placing the instrument within 
the abscess cavity is lessoned. The fact that the encephaloseope is 
correctly placed is shown by the free escape of pus through the 
lumen. 

This locking in of pus invariably happens in all intracerebral 
absceseee, chronic or acute, when evacuation is attempted through 
the exploring searcher, unless the searcher has entered the abscees 
cavity at its moat dependent portion and has passed well into the 
cavity itself. If the searcher has entered the upper portion of the 
abscess (especially if the abscess is miiltilocnlnr in shape) , the partial 
evacuation of the abscess with the collapse of its walls, will leave the 
remainder of the pus at such an angle from the exploring searcher's 
tract, that if it is necessary that another instrument, such as an 
encephaloseope or forceps carrying drainage material be passed 
along the searcher it may not enter the cavity, this portion of the 
cavity having now become a mere slit between two opposing walls 
and away from the remainder of the still pus filled cavity, to which 
it ifl united by an obliterated tract at right angles to the exploring 
searcher. This tract can be followed if the abscess is held by the 
retaining searcher, by lifting apart its collapsed walls, thus allowing 
entrance into all parts of the remaining cavity. (Fig. 18.) 

The writer lias frMjueiitly failed to find tlie cavity ot tlie absccea after the 
eVACUatioo of a quantity of piu through the exploring inatrument, although 
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oonuderable pua wa« still locked in an extremity, the poaitton of tbe remaining 
pua being distant perhaps by eeverul centimeters from that portion of the cavity 
oblit«nit«d by the partial evacuation. 

An abscess once entered by an exploring instrument should never 
be lost. This is of the utmost importance. As soon as pus is 
definitely located by tbe searcher its flow should be stopped, because 
when the abscess becomes flaccid greater difficulty ia experienced in 
finding it with the abscess holder, and in entering it with the in- 
specting instrument. In the case of a chronic intracerebral abscess 
with a firm capsule, if the capsule is of delicate structure, on passing 
the encephalos<'ope over it pus will appear in the instrument at the 
recorded depth. If, however, the limiting membrane is of more than 
three weeks' duration, it may be deuse enough to resist the entrance 
of the encephaloacope, in which case, although the cavity of the 
encepholoacope remains free from pus, the pressure will appreciably 
increase the flow of pus through the exploring canula. The abscess 
is again perforated hy the aliscess holder and if on withdrawing the 
stylet pus flows from it the inspecting instrument ia passed over it 

Although Whitinjc'B encephaloacope" ia invaluable for the complete eracua- 
tion, cleansing and obliteration of the cavity and for the introduction of drainaj^e 
material, on many occasiona the writer has been unable to place it properly 
within the abscess cavity bccauee, ( I ) it is introduced besirle the searcher and, 
consequently, if the searcher has perforated an extremity of the abscess ( Fiff. 18, 
Diagram 3), tbe encepbaloecope may miaa it entirely; and, (2} because, being 
blunt, the instnimcnt may simply indent a firm absceaa capsule (Fig. 18, Dia- 
g'ram 4). Both accidents have occurred in the writer's experience. 

To obviate tbe former accident the author hna devised a modiftcation of 
Waiting's encephaloBcope, which is to be introduced over the exploring searoher, 
whose track occupies the center of the inspecting instrument. (Figs. 19, 20, 21.) 



A brain abscess with a capsule, if near the cortical surface, should 
be thoroughly evacuated, its walls inspected and cleansed, and its 
cavity obliterated, bo that on withdrawal of the inspecting encephalo- 
flcope, the surgeon should know that no recess of the abscess has been 
overlooked. Examination of recorded cases of "second" brain 
abscess demonstrates that separate and distinct multiple brain 
abscesses (excepting those of metastatic or traumatic origin) are very 
"second abscess" simply being a prolongation of the original 



••WWtlnK, F. ; The nllferentlal Dlir°oii< of Acute and Chronic Brain AbscMe 
br Hean* ot tbe Hocepbaloacope. TniiacHvit* AmrrUnn OlotofUiat SocIeIv, 1908, VoL 
VIII, p. 336, 




Kio. 111.— Author's moiiiH- 
calionof Whiting's encoplinl- 
OBcope. Allows of pasaagp 
of encephftloacope over 
Kareher; aimed to prevent 
the "losing" of the abscesa 
after its pnrtial evacuation 
— a frequent and disastrous 
accident. This instrument 
is adapted only to cases 
wliicli, from their poniparii- 
tively short duration, are 
believed to be surrounded by 
K de1icat« capsule. 




Flo. 20. — Author's 
capsule retaining 
searcher and cncephalo' 
scope (closed). 
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Kin. 21. — Autlior's capflule re- 
taining 8cB^l^ller and enceplialo- 
scope (open). Adapted only to 
casM surrounded by a very Brtn 
ea|)iulo whicb will nitow of 
manipulation and traction out- 
ward from (be interior of the 
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tmited to llie main cavity by a narrow entrance which has 
'1>een obliterated by the collapse of the surrounding cerebral tissue 
^ring eTacnation. 

Technicw^-Complete illumination of all hidden recesses is of primary im- 
portance; a Klaar's headlight worn by the operator has proved most satisfactory. 

All instruments used within the brain should be held by the operator himself, 
"Whose eyes should never for an instant leave the encephaloscope, the obturator or 
• cleansing instrument being placed in his hands by an assistant. The re-intro- 
duction of an obturator, with the slightest forward or lateral movement of the 
instrument, will prevent tearing and consequent confusing hemorrhage. In the 
latter part of the thorough evacuation, cleansing by absorbent cotton on appli- 
cators and moistened with salt solution, furnishes the greatest assistance. If the 
abscess is superficial, situated within two centimeters of the surface, the entire 
caTity may be cleansed by this method. 

Drainage. — ^In a chronic alwcoss, with a firm limiting membrane, 
some form of drainage is desirable, although in my experience the 
subsequent discharge in carefully cleansed abscess has been so slight 
that with our present understanding of tissue disinfection and control 
of localized infection by the tissues themselves, many cases of chronic 
brain abscess do not require drainage. Personally, however, the 
writer never has had the courage to omit drainage. If the evacua- 
tion has been thorough, the very slight subsequent discharge is sim- 
ply the product of tissue repair; "free drainage," in the sense of com- 
bating infection, plays no further part. 

Technic^-Before withdrawing the encephaloscope, a wick of rubber tissue 
should be placed within the cavity. Gauze in any form is very irritating, as is 
shown by the invariable hemorrhage which accompanies its removal. The irrita- 
tion of its presence favors the development of hernia cerebri. 

Technic of Drainage Following Incomplete Evacuation. — ^If the external 
wall of the abscess cavity is more than two centimeters from the surface of the 
eerebral cortex, the abscess is to be as completely evacuated as is possible through 
the exploring instrument, assisted by gravity. 

After the stoppage of the flow of pus, turning the patient in different direc- 
tions, to the right or left, lowering or elevating the head, may liberate addi- 
tional pus. 

Because of collapse of the abscess walls and the attending difficulty of intro- 
ducing drainage material within the cavity (see p. 55), the exploring iuBtru- 
ment (graduated soft rubber catheter) should be utilized for subsequent drain- 
age and the formation of a tract, and firmly anchored to the soft parts. 

In one instance, in a deeply situated abscess, as it was impossible to enter 
the abscess cavity with an investigating instrument, the writer used the metal 
■earoher as a permanent drain by cutting it off a little beyond the cortical sur- 
face. Rubber drainage tubing is much better, as later, if the abscess is deeply 
situated, and if its limiting membrane is firm enough to have offered considerable 
resistance to the passage of the searcher, cleansing by irrigation through the 
searcher offers the best prospect of cure. The filling of the abscess cavity is 
aeeomplished by the weight of the syringe piston, and it is emptied by means of 
suction." 

A^ i^J^^f*^ ^V domoDBtratcd ollnlcally that during thp dreMlng of a brain abMess 
tat rotation of the head in the sitting position marlcedlj influences tbs siae of the 
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Secondary Compression, — Compression favors suppurafiffl 

and prevents the protective and nutritive meclianiBma of the brain 
from functioning. With a closed dura, excessive action o£ any of 
the processes — infective, traumatic, or reparative — may cause in- 
crease of the intracerebral pressure, the compression being followed 
by extension of any remaining infection ; consequently, after evacua- 
tion, the decision must be made whether the dura shall be more 
or less tightly closed or whether a subsequent enlargement of tlie 
brain's bulk demands a large dural opening. 

In deciding whether the dura is to be closed, the most important 
consideration is: Has the suppuration been completely controlled, 
and if so, will the secondary reactive (edema be excessive? 

Without complete primary evacuation, there will be extension 
of the suppuration from refilling of the abscess or its extension into 
the already infected adjacent area, tlius causing compression. 

With compression from excessive secondary cedema, especially 
when associated with injury to normal cerebral tissue such as 
may accompany attempts at eradication, the remaining slight infec- 
tion is given a new start. Even with complete evacuation the normal 
reactive forces of the brain are to be considered, for if excessive 
they may give rise to compression. 

In brain absc^s, especially acute abscess, the nutritive and pro- 
tective mechanisms of the brain are greatly disturbed by the infec- 
tion itself, by limitation, and by operative trauma. Following evacua- 
tion these mechanisms, in their efforts at re-establishment, may 
occasion such excessive ro-active changes as to give rise to compree- 
.ion. (Kg. 22.) 

In a re\'iew of the author's eases he is convinced that three 
resulted fatally from subsequent compression — probably preventible 
— ^which caused extension of the suppurative process (Case VTU, 
A. M. N., Chapter Four, p. 37, and Case IX, G. W.. Chapter Four, 
p. 38) ; while in at least two others (Case SIII, Mrs. H., Chapter 
Four, p. 63, and Case XVII, Miss M. D., Chapter Five, p. 77), 
the large dural opening, one resulting in a large hernia cerebri, 
probably became the saving factor. (See also Case X, 0. H., 
Chapter Four, p. 43.) 

Principles in Technic of Decompression. — To leave the dura 
open is to risk a most distressing hernia cerebri, with ita attending 
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FlQ. 22. — Original drawing from lirniii ta ng a t iu[Krn»[ noiital lobe 
absceSB wllk-h hwl been almost completely e ae a ed S o » ub leration of the 
poet«rior liom of ventricle an abscess siilc and hp I atat on f t e 'entrii^le of 
the opposite side; sbows, also, extension of inflltrst on aud u rease in sise of 
hemispliere. 
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danger of seoondaiy infection^ and yet not to provide for compression 
xnay be fatal. Decompression, by displacement of the brain sub- 
dtance, is in itself a cause of secondary (edema. If the dura is to 
be left open a wide opening must be provided ; otherwise the hernia- 
tion through a small opening may cause strangulation of the brain. 
With a decompression the brain must be entirely covered by soft 
parts. 

The sewing in of a large piece of fascia lata furnishes a most 
efficient protection for the brain in non-suppurative cases. Its 
similarity to the dura renders it less irritating to the cortex than 
either muscle or skin. 

Immediate After-treatment. — ^Following operation the patient 
should remain on the operating table for many hours, preferably until 
the next morning, or at least until complete consciousness has been 
regained. To move a patient immediately after a profound operative 
disturbance of his cerebral tissue adds an unnecessary tax to his en- 
durance which may result disastrously. Since attention has been 
called to this important detail by Cushing,'® the writer has been 
impressed by the frequent collapse of patients after being trans- 
ported to the ward, not only in cerebral cases but in other types of 
serious operation. 

If the hospital routine cannot permit the brain abscess cases to 
remain in the position operated upon, the institution is not a proper 
place for the operation. 

Continued After-treatment. — ^After thorough evacuation, 
most delicate cleansing, and complete obliteration of the cavity, the 
dura and the external wound should be almost entirely closed, and 
no matter how great the temptation to do so, the brain itself should 
not again be disturbed for many days; if possible, not for several 
weeks. In the 'author's experience further manipulation invariably 
militates against the patient's recovery. The drain may be allowed to 
be gradually expelled from the brain itself. In most of the suc- 
cessful cases re-introduction of drainage has been imnecessary. 

"Second Abscess/' ob Double and Sboondart Abscess. 

In traumatic brain abscess (secondary infection of necrotic cere- 
bral tissue, blood detritus, etc.), two or more separate abscesses fre- 
quently occur. 

In abscess from direct extension from adjacent suppurativa 

MCnHhlnflr, Harrey: Tumors Nervus Acusticus; 1017, W. B. Bamnden Oommomm. 
Philadelphia and London. 
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lesions or from retrograde thrombophlebitis with nutritional death, 
two or three abscesses must of necessity be of iufre<[Hent occiirrence. 
Most of the abscesses recorded as "second," or "double," are in reality 
aeeondarj, though a fow cases of double adjacent abscess are re- 
ported." A second abscess, originating from the original brain 
abscesa is, however, of frequent occurrence, but from an etiological 
standpoint such are rather secondary to the original adjacent abscess 
and should be so designated. 

Secondary abscess is due, in order of frequency, to (1) "losa 
of abscess" before complete evacuation, or by collapse of its walls; 
(2) encephalitis induced in surrounding tissue by the trauma of 
exploration or evacuation; (3) encephalitis by direct extension from 
the primary abscess, the path of infection, though frequently small, 
being discoverable by careful examination. 

CASE XII. 

W. K.: Double Cerebellar Abscest, the iccond abaoest resulting from lott of 
primary abicess ataooiateil wilk cerebroi trauma; operations; recovery. 

Boy, agud 14, always in gi>od licaJtb, but had poor memory. Six years ago 
had discharge of pus from right ear for three weeks. Mother said at times », 
whitish mass protrudi^d from the ear, which was very sensitive to touch. 

History. — Awakened in the night with severe puin which lasted three days. 
He W'as then etruek ou the head by a ball, knocked down, but not rendered un- 
conaciouB. Two days later the ear pain returned, followed in three more days 
by a flow of foul pus from the ear, which laated a. week. During this week he 
Buffered from pain in tbo head and ear, occasional vomiting, slight attacks of 
screaming without apparent cause; probably dizxy, as he would catch at articles 
in going about the room. Lost flesh rapidly. Indistinct history of a chill. At 
the end of seven days he became drowey and in the next three days seemed dazed 
Hid yawned frequently. On the eighteenth day he was found lying on his right 
side on the floor, fats eyes wide open and apparently blind, in which condition ha 
remained all night and was thought to be dying. It was noticed that his arm 
and leg of the opposite side frequently twitched. The next morning, Ihoogh still 
in stupor, ho could be aroused. He was emaciated, tongua ooated, yawned fre- 
quently, eyes wide open, temperature 09.3 degrees, pulse 82. There waa alight 
lateral deviation of the eyes to tbe opposite side. Pupils were e<jual and re- 
sponded to light. Tbe pupil on the unaffected side was observed to dilate more 
widely than on tbe side of the lesion. There was marked riglit optic neuritis, 
with beginning left optic neuritia. Absence of both patellar reHcKea. 

Operation. — Half an ounce of pus won found in cerebellar tissue near the 
posterior surface of the petrous portion of the temporal bone. The flnger wat 
introduced. Cavity held open by the farocps, when the latter accidentally slipped, 
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and the fUno of pus itopped. Careful learoh failed to re-diaoover lk« cavily, 
A drainage tube was introduced along the tract. During the next neck the boj 
did well, was rational, no deviation of the eyes, co-ordination normal, but at 
timefl lie would crj out, and there was involuntary defecation and urination. 
Optic neuritia increased in the left eye, and there waa nyBtagmug when the eyea 
were moved toward the side of the lesion. Seven days after operation, the pulse 
and temperature being normal, pareais of the arm of the same side developed; 
the eyes deviated to the opposite aide. On the tenth day tbe wound was ex- 
plored with tbe finger, but nothing was found. On the fourteenth day after the 
operation he was in tbe Bume condition as primarily; pulse 00, respiration 14, 
complete paralysis of tbe arm and hand of the same side. 

Second Operation. — On exposing tlie original sinus tract a large aijcesf 
eavil]/ iDoa found, running toward tbe median line; two ounces of pus wera 
evacuated, after which the hernia, lohieh had developt:d during the firtt loeek, 
ditappeared. During tbe following three weeks the patient was so violent as to 
require restraint, and screamed frequently. 

Discharged from hospital; the sinus was healed and remains bo though on 
two occasions a small opening has developed over the eite of the wound. His 
mental condition is very poor, though his mother says he is as bright ae he 
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ACUTE BRAIN ABSCESS. 

la acute intracerebral abscess the outstanding pathological procees 
ia acute cerebral tissue death, with intense cedema, and but slight pro- 
tective limitation, the rapid formation of the abscess precluding the 
formation of a protective capsula As the technic of the surgical 
treatment of chronic brain abscess with a capsule utilizes the capsule 
in the thorough evacuation, cleansing and obliteration of the abscess, 
the surgical technic of acute brain abscess must bo largely modified 
to adapt itself to differences in the pathological processes. 

Recovery in acute intracerebral abscess is much rarer than in 
brain abscess with a capsule, and yet I am persuaded that with a 
proper operative regard for tbe differences in processes, the moi> 
tality from acute abscess should not be much higher than in chronic 
cases. 

Pathology. — The pathological changes in an acute brain absceBS 
are the same as those occurring in an abscess formation in any part 
of the body, altered only by the special structure involved. Fol- 
lowing the infection we have the same death of tissue and the same 
protective processes that occur elsewhere, 

A microscopic specimen exhibits an inner zone of dead tisane 
and pus, necrosis from strangJilation, and leiicocytosis. If the infec- 
tion is virulent enough to break down completely any attempted 
reeistflsce of the part, there follows an extension of this process — ■ 



an extending death o£ tissue— and beyond, in the still living cerebral 
tisane, an intense oedema with thrombosis of the vessels, and hemor- 
rhage. In such a case death of the patient occurs within a few 
hours of the original infection: fulminating infective encephalitis. 

When the infection is not so virulent, protective processes are 
present. In the microbiotic zone, in which the bacteria and their 
toxins have caused a disappearance of the nerve cells, the glial cells, 
although altered, are still present, and external to this zone there 
is an area of round cell infiltration — from which the leucocytes have 
been called from the blood vessels to the brain for its protection — ■ 
associated with vascular thrombosis and with a meshwork of fibrin.** 

The microscopical picture of an acute brain abscess gives the gen- 
eral impression that the chief limiting process is thrombosis of the 
vessels, and hemorrhages, just as the formation of a new connective 
tissue is the chief limiting process in chronic brain abscess. 

In this area of infiltration from the lymphocytes, the nerve cells 
are also dying or dead, but the neuroglia on the other hand show a 
certain amount of proliferation. Blood vessels now rapidly bud in 
this zone, each blood vessel simply being a blind endothelial tube from 
which fibroblasts spring. 

Surgical Pathology. — If an acute abscess is now attacked by 
the surgeon, and during the evacuation and the subsequent intro- 
duction of a drain hemorrhage from the vessels occurs, the delicate 
protective mechanism is broken down, the fedema of the adjacent 
cerebral tissue is greatly increased, the inflammatory process acquires 
a fresh momentum from the trauma of the operation and the irrita- 
tion of the drain, and death is apt to follow rapidly. (See Figs. 
23, 24.) 

The Surgical Aims should be limited to, (1) the location of 
the abscess; (3) the relief of compression by as complete evacuation 
of the abscess as possible without trauma to the cerebral tissue; and, 
where the suppuration is intracerebral, to (3) the establishment of 
an area of protective adhesions into the abscess cavity. 

Methods of Treatment. — A clinical diagnosis of acute abscess 
I without capsule having been made, one of two methods must be 
1 adopted. Either, (1) exploration through a large dural opening, 
I followed by complete evacuation if a piarachnoid abscess is located, 
L or, if an intracerebral abscess, by as complete evacuation as is pos- 
I uble through the searcher, with tight closure of the dura excepting 
Buch as is suflicient to admit of the exit of the searcher; or, (2) a 
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hollow needle puncture through the intact dura, the primary aim of 
the puncture being the location of the abacesa and the establishment 
of a tract of protective adhesions through the piarachnoid into its 
cavity. 

Were it possible imifonnly to differentiate acute noncapsuUUed 
intra^cerehral, from piarachnoid abscess prior to operation, the punc- 
ture method would be preferable, since in acute intracerebral abscess 
the puncture, with but slight damage to the cerebral tissue, partially 
relieves the compression by the partial evacuation. 

Unfortunately our diagnostic methods do not allow of such accu- 
rate differentiation, and if the puncture method is uniformly adopted 
many superficial piarachnoid abscesses will fail of localization, 
as has been the author's repeated experience. Consequently he has 
for years advocated and practised a dural opening lai^ enough to 
admit a thorough inspection of the adjacent piarachnoid ; and in case 
a piarachnoid abscess is not found, exploration into the brain sub- 
stance without injury to a cortical vessel, with parHal evacuation of 
the abscess and tight closure of the dura around the exploring instru- 
ments, which may or may not necessitate a second operation for com- 
plete evacuation, cleansing, and obliteration after the capsule has 
been found. 

In 1014. before the New York Academy of Medicinp, the autlior recorded; — 
"I am pcrBuaded that the operation for acute in trace rcbra.1 abscess, especially if 
aituBt«d more than two or three centimeters from the surface, should be con- 
ducted in two Btages. My opinion is based upon almost a complete failure to 
effect a cure by means of exploration and introduction of drninsge material into 
tbe brain in cases of B<:ut«, aubcortical, intracerebral absccsa. 

Piist-roort«m examinations of acut« intracerebral abscesses so treated re- 
vealed intense (edema and multiple punctate homorrba^s, while the drain was 
invariably found lying in tlie brain itself, entirely outside the abscess cavily. tliUB 
only exaggerating a previously bad condition. In my opinion it is better not 
to introduce drainage material at all than to damage brain tissue in an un- 
successful attempt to drain the cavity. When the operation is undertaken in 
two xtagea the first procedure should consist simply of the evacuation of tbe 
cavity with a minimum of traumatism." 



Mrs. H.: — Acute Adjacent Tempo ro- sphenoids I Lobe Abscess. Right 
middle ear disease, without discharge two weeks previously. 

Present History. — Fourteen days previously suddenly had a severe pain in 
the right car, accompanied by a chill. No di»charge. Pain lasted twenty-four 
hours and then stopped. Temperature about 102 degrees. Few days later; — 
temperature ranged from 102 fo 106 degrees; respiration, 32 to 30; pain in back 
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of head recurred and peralBt«d. ConBolidation of lung was diagnosed, altbough 
DO cough waa preeeiit. 

A few daj-B before examination there were mental ejTnptoms; pulse elow; 
patient delirious at timea, at other timea more or less leLhargic; temperature 
normal. No vomiting, but nauseated once — thought to be due to tobacco smoke 
in the room. No dizzinesB. Temperature irregular, ranging from normal to 103 
degrees. 

Examination on fourteenth day of illness: — patient more or less lethargicj 
can be aroused and answers questions well — it seems as if she answers too well, 
for although she keeps her eyes closed she is conscious of all tbat gnes on around 
her. Sight optic disc margin slightlj indistinct, veins full ; left margin clear, 
but veins full. Heara well with both ears. 

Slight weakness of left arm, which appeared tor firHt time at this examina- 
tion. Has a very bad odor to her brealh. The membrane of her mouth is 
swollen. She has no Eernig; no Bal)in>jlci. Temperature which, had ranged 
from normal to 101 degrees in last few dajs, suddenly rose to 103: slight chill. 
Lumbar puncture gave high cell count; no bacteria. 

Two Days Later. — In deep coma; caJinot bo aroused; incompleta paralysia 
of left arm. During last two days several attacks o£ choking and cessation of 
respiration. 

Operation on Sixteenth Day of lUneBS.— As there was some doubt whether 
patient was Buffering from encephalitis letbargica or brain abscess, the only ear 
Bjmptoma recorded having been pain which lasted twenty-four hours and had 
never been followed by discharge, it was decided to explore the mastoid Drst, and 
if evidence of disease was found, then to explore the brain. The mastoid antrum 
and a few cells were found to contain granulations and a few drops of pus. 
(Smear and culture from cells and antrum negative.) 

Through a clean Beid above the mastoid and ear the bone under the temporal 
muacte and over the squamous portion of the temporal was removed and the dura 
exposed for an area about two inches in length by one and one-half inches In 
breadth. A small opening through the dura failed to reveal pus in or on the 
Hurfacc of the brain. A puncture of the brain through the opening, with hypo- 
dermic HMpdle at depth of one inch from the cortvx revealed lliin pus. On 
account of small size of needle the tlow was very slow and soon slopped 
altogetlier. 

Needle left, and held in position by numerous small pledgets of wet cotton 
pyramided around it. Muscle and skin cloBed except for pyramided area. 

At the beginning of the operation the blood pressure was 170, rising to 100 
and falling immediately to 155 upon tlie partial evacuation of the abscess. Cul- 
ture from pus from brain revealed streptococcus. 

Two Days after Operation. — I'alient has regained consciousneaa, recognize* 
objects and talks, but is still very lethargic. Left arm and leg both almost com- 
pletely paralyzed. Slight papillicdema uf both eyes. No drainage through the 
needle, but considerable over and around it, as if it bad discharged for some 
time and then stopped. On passing wire through needle there was no pua. 
Patient gradually improved. Moved flngcra of left hand and toes of left foot for 
first time in several days. 

Subsequent History. — During the subsequent treatment of the abscess it was 
twice lost, and refound because of filling again with pus. A larger drainage 
tube was at last properly placed within the absceBB cavity. Tlie papillcedema 
persisted for over six weeks after the operatioo. The patient ultimately com- 
pletely recovered. 

Comments. — In tliis case we caused ( 1 1 slow evacuation, thus relieving tie 
compression: then (2) the establishment nf a small tract; later (3) the en- 
largement of the tract and again evacuating. During this treatment there was 
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opportunity for the acute abftceaa to be converted into (4) a chronic KbseeaH with 
a. cHpaiile, The continuation of the pnpillicdenid maj have been due to the lack 
of » wide decompresEion, or a displacenient of the brain bulk may have been a 

The abflcesB was certainly touelicd at its side and not in tlie center — the 
collapse of ita walla twice causing the Iosb of the cavity, which was not found 
again unlil it had refilled with pua, thus demonstrating the necessity of as com- 
plete evacuation as possible in auute as well as in chronic abecesses. 

The ieucocytijsia three days after Uic uperalion was 21,000, with 83% poly- 
morphonuclears. It rapidly fell to normal— (I20U to 8800— in spite of the absceas 
refilling twice, showing that routine cell counts are ol very limited vulue after 
evaciiatioD aa to the progress of tlie case. 

The object of the operation is the evacuation of the aliacesa and 
the collapse of its walls, with the least possible associated trauma to 
the cerebral tissue. By the evacuation some of the infective material 
is removed and this, with the associatod relief of tension, may allow 
time for the tissue to develop resistance and the formation of a 
capsule. Later, should the symptoms recur, the area of suppuration 
being now Hmifod, the abscess may again be explored, when, as in 
one of my cases, the meninges will bo found walled off— a very 
important aid. The ubacess may now be fully evacuated and drain- 
age material introduced. 

Technic. — tn exploring for an acut« abscess, three inches of the end of a soft 
rubber catheter containing two holea, wilh a Hexible metal style), sliuuld be 
used. The atylet should occupy but a amall part of the lumen of the catheter, 
BO as to allow the thin pus to flow through tlie c&theter with the stylet in 
place. On locating the abscess the greatest care must be laken not to displace 
the cathet«r. All pus presenting is collected by a suction apparatus. After pus 
has ceased flowing the stylet is removed and tlie catheter cut off flush with the 
skin, to which it is attached by a silk suture. The patient should tiien bo in- 
verted. If the abscess is very acute the catheter may be withdrawn; if of longer 
duration, the dural opening should be entirely closed except for the small open- 
ing through which the catheter passes and which it should entirely fill. The skin 
opening should be tightly closed, except for a similar opening. 

The technic of tho second cimiplctc eviicuii1ii>u ia that adopted in chronic 
Intracerebral abscesa. 



In all cases of brain abscess, chronic or acute, the abscess having 
been entirely evacuated, the brain should be as completely covered 
as possible. If the technic of evacuation has been perfect, the dura 
can be almost closed, the small area which carries drainage into 
the abscess cavity alone being unprotected by the dura. 

Many otologists and surgeons disregard the fact that all drain- 
age material within the dura is dangerous, especially if it is absorbent. 
To place dry gauzo over an exposed area of piarachnoid over which 
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a dressing is introduced, is simply to invite diaaeter. As a proof of 
this, witueea the very extensive superficial brain necrosb often found 
at autopsy after so-called "fiW drainage. 

If a drainage tube or strip of rubber tissue has been introduced 
into the abscess cavity, a tract for the drainage material should be 
made to the nearest external surface, tliroiigh dura, bone, and akin. 
Over all the remaining area, dura, bone and skin should be covered, 
unless the soft parts ore so wet that it is thought advisable to place 
a drain between the dura and the bone. 

It is not an uncommon experience to find, at the end of an intra- 
dural manipulation, that the protruding brain prevents the complete 
closure of the dura. When it does occur, the piarachnoid should 
be covered with a piece of fascia lata stitched firmly to the dural 
defect, over which as much as is possible of the bone flap should 
be placed, and the fascia, muscle and skin lightly closed. 

It is best to leave all drainage undisturbed for several days, dur- 
ing which an organized wall is being built along the tract, thus plac- 
ing the tract in reality outside the brain tissue. Further manipula- 
tions along this tract, such as the re-introduction of drainage or of 
the encephaloscope, should be conducted, if at all, without the slight- 
est injury to this wall. During recent years, in my successful cases, 
the drainage material has been loft entirely alone for rather long 
periods. As it is slowly cxi»elied by the brain, it is carefully cut 
off, care being taken to anchor the end. After a period of from 
two to five weeks, depending upon the depth of the abscess, its size, 
duration and amount of discharge, the last piece of drainage is 
removed. 

Additional tt-cfi^mioea lo Doable Abtoras. 
Uullcr, R,: Doppi^ller ntitiacWr ScIiliifenlnp|K'iiub4j*i«i Zrilschrifl fur OArm- 
fUkuMUf. 1910, Bd. LXT. S. 1S3. 

UTtMntschitBch, E.: Zwrifacher rrfhtaeitigpr SfhlafenluppcnabsteM : Opero- 
on: Heilung; (Double Right-Bided Temporal iMhe Absms: Operation; Re- 
WMy); Wiener Kli»itahe Wochaiaihrilt, IftlO, Bd. XXIX, No. 47, 8. 1507. 

Additional Rrferenoct lo Tompon/Sphenoidat Brain Absoets. 
Rnltin, E.i EchliifenlappcnaJiazfSB mit Iiifeklioti dn rechtpr UoterbomB, 
'■^TjcepliBlns, Meningitis, Eiitua; Internal ionat CcnIratbUitl jUr Ohren)ieilknnd«, 
lOOB-10, Bd. Vin, S. 379. 

Vo«t, F.: EDcephalitis hemorrhagica uud ScbliifenUppcnabaiesa nacb Otitis 
■MdiA; ZeittcUrift fur Ohrenheilkunde ; Bd. lAI, S. 3S3. 

BelinoS, S.: Ein Beitrag lur KnBiiiatik dcB otitiacben HimabazciBses; iTlM- 
k|fehe Beitrage eur OhrenheUkMnde, 1010, p. 89. (Adjacent absccsB lighted into 
I.Mtivitjr by traiuua.) 

Urbuitachitacb, E.: Eitrigo Meningitia und SchlafenlappenabHeH; (Poru- 
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lent Meningitis und Temporo-Bphenoidal Lobe Abscess ) ; Wiener KUnischer 
Woaheiuohrift, 1918, Bd. XXXI, S. 794. 

M|^gind, 8. H.: Haemorrhagia Meningea, resembling cerebral abscess of 
otitic origin; Ugesk, for Larger Kihenh,, 1919, Vol. LXXXI, pp. 1836-38. 

Bodkin, H.: A Case of Cerebral Abscess of Otitic Origin; BriHah Medical 
Journal, 1917, I, p. 610. 

Nauwerck: Zur Kenntniss des chronischen, traumatischen Himabszesses; 
MUnohener medizinieoher Wochensohrift, 1917, Bd. UKIV, 8. 109. 



CHAPTEE V. 
METASTATIC ABSCESS. 

CLASSIFICATION. 

The accepted classification of brain abscess of otitic, rhinitic, 
or metastatic origin calls for modification. Many abscesses orig- 
inating from the ear and the nasal sinuses are pathologically and 
clinically metastatic and should be so classified, their symptomology 
permitting differentiation from the usual adjacent (secondary) 
abscess of aural or nasal origin. 

The classification of brain abscess into Adjacent (secondary to 
aural or nasal suppuration), and Metastatic (from limgs, heart, ear, 
etc.), as suggested elsewhere in this monograph (Chapter III., 
p. 17), is based upon two distinct types of pathological process: — 
the adj(u:ent type, invading the brain by direct extension either 
through tissue suppuration, or by way of a thrombophlebitis, or 
perivasculitis, and the metastatic form, which is of hematogenous 
origin. 

From a pathological standpoint a brain abscess which originates 
from an infection free in the hlood stream is truly metastatic 
whether the primary focus be situated in the ear or in the lung. 
The classification into Adjacent, Metastatic and Traumatic will 
explain many reported cases otherwise enigmatic — such as abscess 
of otitic origin of the opposite hemisphere — while clinically it will 
prove of assistance in diagnosis and surgical treatment. 

DEVELOPMENT. 

Adjacent Abscess. — ^Adjacent brain abscess, as the name im- 
plies, is anatomically adjacent to the primary focus of infection, viz., 
mastoid antrum and middle ear, labyrinth, or nose, to which it is 
directly connected by a pathological process. Its position within 
the brain, therefore, must be more or less definite, being prescribed 
by anatomical relationship. The infection from the ear or nasal 
sinus extends into the cerebral tissue by continuity of tissue sup- 
puration, or necrosis, or by contiguous extension through a venous 
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wall or a perivascular space — retrograde thrombophlebitis or peri- 
yasculitis. 

Betrograde thrombophlebitis of a cerebral or pial vein follows 
the course of thrombotic formation in general; it advances in the 
wall of the vein — a phlebitis — or in a perivascular space. The 
phlebitis or perivasculitis is followed first by a parietal, and later 
by an obliterating thrombus. A blood-stream infection, if present 
at all, is secondary to the thrombus formation. In accordance with 
thrombotic formation in general, the process is comparatively slow. 

The chief surgical and diagnostic difference between the forma- 
tion of an abscess from retrograde thrombosis and from a metastasis 
is based on the fact that in the former the protective mechanism 
of the brain has time to assert itself while the circulation is still 
active and before the death of cerebral tissue takes place. If the 
symptoms are present at all at this time, they must of necessity be 
trivial since they are due to a normal reactive process. Likewise, 
the clinical symptoms of adjacent abscess develop gradually; they 
are never apoplectiform. 

Metastatic Abscess. — ^Metastatic abscess follows the occlusion 
of a cerebral vessel by an infected nidus circulating freely within 
the blood stream itself. Bacterial infection of the blood stream 
alone apparently is not sufficient to produce a brain abscess. In the 
numerous experiments of Weed and his associates * with direct blood- 
stream infection, only one superficial abscess (from infection of a 
perivascular space) developed. The blood stream is intolerant of 
the presence of micro-organisms within itself. Following injections 
of micro-organisms into the blood stream, the blood soon eliminates 
them and rapidly becomes sterile again. An additional factor, 
apparently, is necessary ; this is probably supplied by a minute septio 
nidus small enough to pass through the capillaries. Tozsemia causes 
great damage to the intima of the blood vessels because of the slow- 
ness of the venous circulation, and a toxsemic nidus finds a favorable 
condition in the intima for the rapid growth of a thrombus which 
soon may become of embolic nature. 

Metastatic Vascular Occlusion. — Tha onset of metastatic 
brain abscess is sudden, apoplectiform, because the bacteria, sud- 
denly closing the vessel, cause apoplectiform symptoms — a sudden, 
violent headache, transient dizziness, projectile vomiting. These 
symptoms may be slight, and apparently transient, but the sudden 

* Weed, 14. H., Wegeforth, P., Felton, J. B., and L. D. : Meningitis Produced bj 
IntraTenous Inoculation ; MonographM Rookefeller Jn^iUute for Medical BeMcaroh, 
March 26, 1920, Mow 12, pp. 67-112. 
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vascular occlusion causes immediate nutritioiin! death of the cerebral 

ti8SU{\" 

The focu9 of original infection ia generally distant from the 
brain — in the lungs, the heart, or the plenra — but numerous cases 
are on record of the infecting nidus originating from blood vessels 
contiguous to the ear. In a case reported by Berens,* infection 
origiuated from thrombus of the iuterunl carotid artery; in one of 
the writer's from the lateral sinus. Cases resulting from abscess 
at the surface of the body are not of common occurrence, but 
Kutzinski and Marx * report one in which abscess of the frontal lobe 
apparently resulted from a purulent process in the finger. All such 
cases should bo classified as metastatic. The usual explanation that 
metastatic abscess is always of embolic arterial origin has not been 
substantiated by the author in an examination of the post-mortem 
records."' * 

Non-suppurative arterial occlusion is comparatively frequent, 
but it does not occasion abscess formation although the symptoms may 
simulate those of abscess when associated with a suppurative process. 

0A8B XIT. 

A. 8.: Thrombosis of Cerebral VeBgela. Child, aged eeven monthB. 

HiBtory. — The father died from tubereuloeis when the child was only a few 
months old. The child seemed perfectly well until one day it suddenly cried, 
bad a convulsion, and n-as brought to hospital with twitching of its right upper 
lid, corner of mouth, and right arm and leg, with a lateral deviation of its eyes 
to the left. O. E. negative. On following day spastic paralysis of right arm and 
1^. Developed otitis media in left car ; right ear began discharging about four 
days after admission to hospital, with swollen area over mastoid. Nystagmus to 
left, continued lateral deviation of eyes to left. Continued twitching of right 
■fm and leg; facial paralysis; frequent slight convulsions, followed by profuse 
perspiration. Increasing coma. Temperature normal until three or four days 
before death, when it ran to 105 and lOS degrees. Child died three weeks after 
Kdmission to hospital. 

Diagnosis. — Inherited tuberculosis from fatber, followed by BCut« tubercu- 
losis, with thrombosis of cerebral vessels from tuberculous infection. 

Autopsy Findings. — On opening skull the left frontal lobe was found soft- 
ened — not an abaeess, but nutritional disturbance from vascular occlusion. The 
softening extended over to right frontal lobe, with portions of intlltration where 
Mood had been effused into the brain. The right hemisphere showed signs of 
increased intracranial pressure. Embolus in anterior cerebral artery, causing 
degeneration of the whole frontal lobe. Around the place where the thrombus 
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occurred there wna hprnorrhngio inBltration. Examinntion of right ear showed 
gTumous material in the middle mr and antrum; area of bone around aeemed 
aoflened. The left ear also contained grumouB material. 

Metastatic Abscess of Venous Origin. — The vast majority of, 
if not all, metastatic brain abseessea are undoubtedly of venous origin, 
for here, aa in embolus of thrombotic origin in general, conditions are 
favorable for its development, while the rapidity of the arterial flow, 
assisted by the brain's protective mechanism, tends to prevent the 
lodgment and growth of a small infected nidua In the arterial circula- 
tion. This view explains and is substantiated by the relative infre- 
qncncy of brain abscess in ulcerative endocarditis, in which largo 
numbers of infected nidi are carried to the brain by the arterial cii^ 
culation. 

Origin of Thrombotic Nidus. — Parietal venous vegetations 
are more frequently associated with mastoiditis and sinus phlobitia 
than is generally supposed, the vegetations grossly resembling those 
of the heart in acute endocarditis. 



I 



CASR rv, R.! 

Meningitia from Lnbrrinthitis; with Beginning Thrombi and VegeUting 
Thrombus in Longitudinal Sinus; Male. 

History. — Always subject to beadovhe. Had had an attack of influenza, fol- 
lowed bj aharp pain in right ear. Bpontaneoua rupture of drum membrane. Ear 
continued to di»chargQ for about six weeks; during entire time patient awajred 
to right and complained of pain on right aide of heaj. Loat conBidernblo flash- 
Attended to hie buainess until physician ordered him to country. While away, 
had a distinct chill and severe beadactie, and vomited during the night. Lumbar 
punoture gave an excessive amount of fluid under presaure, slightly turbid or 
yellowiah, looking like urine and eontnining a large number of polymorpho- 
nuclear leucocy(«B; apparnitly sterile. Totally deaf in right ear. Examination 
revealed no discharge from this car, A teat-like projection was seen in lower 
quadrant. Marked njatagmua at outer comer. 0. E. gave fulness of the veins; 
no spontaneous pointing deviations. 

Operation. — iraatoidectomy. The whole mastoid was acleroaed, being abso- 
lutely solid. Exploration of the cerebellum negative. 

Patient was in deep coma the day following operation, and died three days 
Inter with marked symptoms of suppurative meningitis. 

Autopsy Findings. — The bone was hardly cancellous to the naked eye and 
was sawed with great difficulty. The piarachnoid was infiltrated with pus. The 
Pacchionian bodies were prominent alonfjside the longitudinal sinus. On opening 
the Buperior longitudinal sinua the cavity was found to contain a cUister of 
vegetations posteriorly to a plane corresponding to the occiput. Those vegeta- 
tions were not unlike those seen in the valves in bacterial endocarditis. Some 
were friable and could be torn off easily, the majority were fibrous, were well 
organized and could not be stripped off. They almost obliterated the lumen of 
the sinus. The right labyrinth, converted Into one large, mouse-eaten cavity, 
contained a thick film of foul-smelling pus. 

Smears made from the right middle ear. labyrinth, meninges, and some of the 
vegetations in the longitudinal ainus, allowed streptococci. Sections of the Icoigi- 
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tudinal Binui where the yegetationa occurred showed the wall to he thidcened 
by flbrosit. The yegetations sprang from the intima and consisted of a stem 
of oonnectiye tissue in which there was a marked infiltration of small and large 
mononuclears and polyblasts. In some of the more recent ones polynuclears were 
abundant. 

Comment.— Undoubtedly the severe pain in the back was due to lodgment of 
embolic portions of the sinus in the small ycssels of the cord. Without haying 
obliterated the sinus, the yegetations were being given off into the circulation 
all the time. 

A venous sinus v^otation^ if detached, need not necessarily go 
through the entire circulation before again entering the cerebral 
venous circulation. Arnold ^ has demonstrated experimentally that, 
on injection of bran into the large veins of the neck in case of inter- 
ference with the normal intrathoracic negative pressure, particles of 
the bran are found in the opposite venous sinus. According to his 
experiments the venous circulation from the head toward the heart 
is reversed when a positive intrathoracic pressure is encountered. 
Mechanically, then, disturbance of tlie return venous circulation, such 
as an occluding thrombus or temporary compression from a tampon, 
may cause a reversal of the current from one venous sinus to that of 
the other side, there being no obstructing valves.^ These factors, asso- 
ciated with a disturbance of the protective mechanism of the brain, 
render possible the lodgment and growth of the embolic thrombus. 
The protective medianism of the brain is easily interfered with by 
circulatory disturbance, as demonstrated by Weed,® by the produc- 
tion of meningitis from a blood-stream infection by jugular decom- 
pression. Arnold's *® observation provides an explanation of abscess 
of the brain on the opposite side from the ear le-sion, such as that 
referred to by Japha,^^ Quimby,^- Lessen,^' and Maier,^* or of any 
of the unusual sites of abscess formation in the frontal or occipital 
lobe from ear suppuration,*' or in the pariet^il from nasal infection. 

Fbbquenct. 

Abscesses of the brain of metastatic origin, while of relatively 
rare occurrence, are much more frequent than is generally recognized. 

*ArDo1d. J.: rober Rnckliofljren Transport; .4rrA<i\ /iir Pnlkol, Ammt,. viitf 
PkpwM., 1891. Bd. 124. 8. 3S5. 

* Knott. J. F. : The CVrebral Sinuses and their Variations; rnaiis. imt, Mt4, Coii- 
*, LoimIcni. ISSl. Vol. I. p. llU. 

*Weed, U H. : Prcnliiction of M<'ningitls by Kclease of Cor««bn>>«plnal FlaM: Jmnr, 

Mtd, A990C., 1919. Vol 72. p. 191. 

M Arnold. J. : Loc. rit. 

"Japha. A.: Ziir Dla^ostik der llerdorkrankunpf^n dos liohtms; Zcit. fir iVsJt. 
Aerrtf, 1S9S, VH. 701. 

uQulmbr. Wm. O. G. : Prr^ftnal Commm nitwit iom. 

>* Lossm. W. : lU^itrlge lur Diacn^^^ie und Thorapie d^^r Klolnhimabsaen^ (Casie I) : 
BfUr§a9 #. KUm. Ckirurvir, 1903. Bd. 39, S. 804. 

^* Mater. M. : Erfahnincen iiber don otitischon I1imal^iie«s; Archie Ntr OAm»- 
hHtkmmde, 1914, Bd. 95. S. 163. 

»• Borens* T. Paiwniore : Abi»cr*s of Prontal I.oNo of the Brsln. with Exhlblttoa 
or Specimens: IVwm. Asmt. OtoL £«c., 1913, VoL XUI. Part I. p. M. 
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About twdvo per cent, of these abspesaea are caused by suppurative 
pulmonary disease;^* approximately an equal percentage have their 
origin in pyemic foci other tliau those situated in the lungs; and a 
small number are due to amcebic dysenteric disease of the liver; "■ ^* 
while in a certain proportion of cases the cause is unknovra,"* A 
number of so-called "idiopathic" brain abscesses have been re- 
ported,'"' "^ in which a careful post-mortem examination failed to dis- 
close a primary cause in any other organ (ace page 110), although 
the demonstration of the fusiform bacillus in the tonsils "" and of the 
fusiform bacillus and anaerobic streptococci iu the lungs has recently 
diminished the number. 

In 1915 the author reported a metastatic abscess originating in the 
ear ; since that time an analysts of recorded cases of brain abscess has 
confirmed the opinion that certain abscesses originating from the ear 
and nose are of a clinical type different from the usual adjacent 
abscess. In common with all metastatic abscesses of the lungs, the 
liver or the heart they have an apoplectiform onset, and, not being 
limited by the anatomical relationships that more or less restrict an 
adjacent abscess, they may be situated in any part of the brain. 

Examination of cases of abscess of the frontal lobe of aural origin, 
of the tempo ro-sphenoidal lol>e of the opijosite side of the cerebellum 
of nasal origin — in fact of all the cases of abscess not adjacent to 
the suppuration— substantiates this view.^*- ^*' "" Groth -* collected 
thirty-three cases of abscess of the brain due to pulmonary affections, 
and in his review he endeavors to explain the frequency of brain 
ahscesa in suppurative pulmonary disease on the one hand, and its 
relative infrequency in suppurative endocarditis on the other, by 
attributing it to mechanical conditions in the circulation. This, how- 
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ever, may be more satisfactorily explained by assuming a tfarom* 
botic, not an embolic origin. 

It is a clinical fact of great importance that while suppurative 
diseases of the lungs, particularly bronchiectasis,*^* ^ frequently 
cause abscess of the brain, suppurative endocarditis rarely does so, 
althou^ the size and directness of the arteries from the heart to the 
brain would lead one to expect abscess of the brain to be a frequent 
complication of suppurative iMuKx'4inlitis. Such, however, is not the 
case;^ while metastatic abscess of the kidneys and spleen are com- 
mon in suppurative endocarditis, brain abscesses only infrequently 
occur, but one case having come under the author's observation. Ac- 
cording to Sperling,'^ in seventy-six cases of endocarditic emboli 
from the left heart, metastatic abscess occurred in the kidneys in 
fifty-seven, in the spleen in thirty-nine, and in only fifteen in the 
brain. 

Abscess of the brain secondary to suppuration in the lungs would 
appear to be primarily thromK>tic or venous in origin, the brain 
being peculiarly susceptible to such infections ; whereas abscess result- 
ing from suppurative endocarditis may be primarily embolic, against 
which the brain may possess a resistance not present in the spleen 
and kidneys. Roulland*s sucoe^ul case ** demonstrates that 
prompt surgical proccilure otTers a fair prospect for recovery in 
metastatic abscess of plouro-pulmonary origin. 

Location. — In puhnonarv disi\is<» the left side of the brain is 
the site of metastatic al^soes^ three times more frequently than is the 
right ^Gowers>, and the frontal H^ is espooially apt to be the site 
of ihe alwcess.*- 

In prop^.^inir oxi^Watiou in motastatio brain abscess the surgeon 
is confronted wiih a quosiion ot the irn^a^^iiT iuijx>rianoe in relation 
to the furare sun^^ry of this vvndiiion: — '^lu iho ownt of an abecess 
beir.i: fou::d. will liio i>iiralys?s K* ouiwl t** 

It the pcuiio.v^- of moii.sTciTio brain alv:k\^^ i;^ ihat of an infective 
eniK^'us ^v.rritxi from a disrav.vv av.vi vloivxsiiovl :v. a Tonuinal cerebral 
ar:erv. ao:ir.i: <:i::;^!v as a Ivva' 03r.K\us \v:;V* a 5<\\vuiarv infection of 
»*-\. J'.... ....>.«...«« ..TV'*..^, »...^4 .. .,.^. > .•**i». .,.■.. ,\ I c*v\».,,> k,»\OiVira uie 

1!I. 5^r-f^ N,. -.. ?. 1.^. "^ ^ 

* S;**r: if: ! : i :.r. rr P .>.ii*'r: a: . . - . • S 7 J. 

'^^ K . ir ! :- A <.-:*:■ >:*-:.;•..-• v?.-. ,-.rx.v<u *- ,-v','r-ii avy^^ *v\v.Ntr»:viBt tOetiralci. 
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same vessel from which hemorrhage generally occurs, — ^the so-called 
"artery of cerebral hemorrhage" — ^then the draining of the abscess 
will not relieve the paralysis, as these branches, being terminal, 
have no anastomotic communication in non-suppurating vascular 
diseasa 

In answering this question it should be realized that the paralysis 
or loss of function caused by abscess of the brain from direct exten- 
sion from adjacent suppurative lesions invariably disappears after 
evacuation; and if metastatic abscesses of the brain are thrombotic 
and deposited in the veins and not in the arteries, then drainage 
should have a decided effect on the relief of the paralysis. 

Cadwalader ** has shown that in apoplexy the spontaneous 
intracerebral hemorrhages are apt to be large, and that when this 
is so they almost invariably cause death; while complete recovery 
from cerebral vascular occlusions and later softenings frequently 
takes place. 

Multiple Metastatic Abscesses. — Metastatic abscess may be 
multiple, due to the involvement of the blood stream itself. In 
this respect it differs from adjacent abscess which, from its etiologi- 
cal pathology is single, at least originally, unless complicated by 
another process, such as trauma. On account of the tendency of 
suppuration to extend along the white fiber tracts, leaving the better 
nourished gray matter, the abscess may have prolongations which 
have frequently been mistaken for separate abscesses. It has been 
frequently observed, however, that metastatic cerebral abscesses 
secondary to suppurative disease of other parts of the body are 
usually multiple. This has been the author's experience. 

CASB XVI, T. v.: 

Autopsy 1280. Specimen: Section of brain, showing smaU abscess beneath 
cortex; very little attempt at encapsulation. A similar small abscess was found 
in cortex, extending to piarachnoid and producing a suppurative meningitis. 

Cause of Death: Multiple abscess of brain, due to pneumococcus bronchieo- 
tasis. 

The author has seen as many as five brain abscesses at post- 
mortems, and separate abscesses to the number of thirty have been 
reported. Belief in the multiplicity of such abscesses has deterred 
surgeons from operating and consequently the num})er of operations 
undertaken for their relief has been very limited. Examination of 
the literature of the last twenty-five years shows, however, that f orty- 

■* Oidwalader. William B. : A Comparinon of the Onset and Character of the 
Apoplexy Caused by Cerebral Hemorrhage and by Vascular Occlusion ; Jour, A, M, A,» 
May 2,1916, Vol. LXII, p. 1886. . m 
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five per cent of all metastatic brain abacesaes were solitary.** In 
view of this it is justifiable for the surgeon to explore the brain in all 
cases of general pyemia presenting liK-»Iizing npoplectiforin cerebral 
Bjmptoms, especially if the original focus of infection can be drained, 
aa when the abscess is secondary to empyema, psoas abscesB,'" 
or abscess of the liver, phlebitis of the lateral sinus, or similar 
conditions. 

Thbatmewt. Surgically, then, metastatic abscess should be 
divided into two classes: (a) abscesses in which the original infection 
is removable — all such absceaaee should be operated upon; — and (b) 
abscesses in which the priinary cause is strictly hematogenous, and 
which are beyond surgical intervention. 

LiHiTATion OF Mettabtatic Abscess by Capscle. 

It is a frequent statement that metastatic abscesses are charac- 
terized by absence of capsule. A superficial examination of the re- 
ported cases would apparently subBtantiate this, as a large number 
are without limiting membrane; but a careful analysis will demon- 
strate that the absence of a capsule ia in no way inherent in the 
pathological process itself. The capsule is absent because in a large 
proportion of cases there ia not sufficient time for its development 
before the death of the patient. Especially ia this the case in meta- 
static abscess of pulmonary origin, in which death generally follows 
within a few days the appearance of cerebral symptoms.'* 

Even in cases of slightly longer duration the Buddennesa of the 
cerebral involvement would necessarily allow insufficient time for the 
formation of a limiting membrane, whereas in an adjacent abscesa 
of equal duration the forces for protection and limitation are 
marshalled long before the actual involvement of the cerebral 
tissue. 



FOBHATIOR or THE CApauui 

The thieknees of the capsule will depend upon the age of the 
abscess, and — what is of equal importance — upon the virulence of the 
micro-organism and the tissue reaction necessary to limit the advance 
of the suppuration. In certain cases the extension of the suppuration 
apparently is easily limited. Cases have been reported in which, 

Chlrurele di'r nlrnabsiifse ; Britrigt 
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althoiigb tbe abacosB was of long duration, the capsule consisted simply 
of ft thin membrane. In a caso referred to by Kolpin,*' an abscess 
of three months' duration was bounded by unchanged tissue, and had 
not a eapsnle in the tnie sense. In this case, however, the man in 
the banning had symptoms of cerebral involvement which persisted 
for 8 few days and then disappeared. The abscess, therefore, wafl 
probably a metastatic abscess of only seven days' duration and could 
not have had a capsula 

All the symptoms of cerebral involvement must be taken into 
account in a consideration of the existonee of a capsule. In Kolpin'a 
ease the abscess, even if it were of three months' duration, might or 
might not have had a firm capsule. However that may be, the pro- 
tective tendency of the brain is toward the formation of a capsule, 
and in brain abscess continuity of cerebral symptoms, or the return 
of cerebral symptoms after a period of quiescence, generally means 
an encapsulated abscess. 

A great deal has been written about the encapsulation of brain 
abscess. Kiirner '* gives it as his opinion that the presence or absence 
of a capsule has no significance with regard to the age of an abscess, 
but a study of the cases in the literature would confirm the author's 
experience that the formation of a microscopically demonstrable cap- 
sule b^ins at about the seventeenth day of the cerebral involvement 
and in a rough way progresses with the age of the abscess.** 

Cassirer*" cit«s cases in which the capsule was found in from 
two to five days, ahhoiigh he admits that these were exceptional. Hia 
conclusion is that while the exact time of the formation of the capsule 
probably never will ho settled definitely, a localized cerebral suppura- 
tion always means encapsulation. 

Urbantachitsch *• reports a case of teniporo-sphenoidal lobe abscess 
which, probably after rupture into the first horn, was followed by an 
encapsulated empyema of the posterior horn. 
OAse xm, it. D.: 

Metastatic Brain Abacpss of Otitic Origin, the IttMiIt of an Infective Vas- 
cular Occlusion, with Inviilvvment of the Internal Capsule, Clinically Simulating 
Cerebral Apoplexy and Presenting Unusual Psjcliic (Toxic Delirium) Phenomeaa. 
Operation. Recovery. 
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The ealiont fpatureB of this caee may be summarizod as follows: (1} Right- 
Bided acute otitis media; {2) Mastoid operation, periainus abscess with necrosis 
of Uie aioUB wall and acciiienlAl opening of the sinusi followed by (3) Severe 
dizziness — probably serous labyrinthitis — and witliin thirty-aix hours by an 
apparent "apoplectic stroke." with tonipiete motor and aensory paralysis of the 
left side; (4) Erysipelas; (5) Gradual improvement and two weeks later a sud- 
den increase in tlie symptoms; (6) Toxic deliriuni. 

History. — Female, 5;i years of aye, unmarried. Previous good health. Jan- 
uary 15, 1914, pain in right ear and dizziness; January 16, sponlaneoue rupture; 
January 13, paracentesis; chill. January 10, sevfre chill, temperature 101 to 105 
degrees. January 20, two severe chilU, followed by a temperature of 101 to 103 
degrees. 

Diagnosis. — Probable sinus thrombosis. 

Operation. — On January 20 (Ave daya after first pain in ear). Opera- 
tive findings: Acute mastoiditis, with perisinus abscess; necrosis of sinus wall; 
free hemorrhage. 

Subsequent History. — On the following day, January 21. great restlessness; 
temperature of 100 to 101 degrees, accompajiied by diwiness and Toraiting. Dur- 
ing the night, when the patient attempted to raise a bowl of soup to her face 
with the right hand, she complained of u. sharp pain in left (oppoaile) wrist and 
knee. According to the nurse she was able at that time to move the hand. A 
few hours later she was discovered to be completely paralyzed in the left arm 
and teg, wiLli complete loas of sensation on that side. 

January 23, temperature 101% to 102 degrees. Fifty-four houra after opera- 
tion, erysipelas extending on to face from region of affected ear. January 24, 
temperature 0T.3 to 09.4 degrees. Erysipelas xpread rapidly to opposite side of 
face and then subsided. January 25 to 29, temperature 08.3 to 100 degrees. 
Delirious at timea. Violent pain in head, especially at night, necessitating the 
administration of morphine. Pain in right eye. Throbbing in left ear. Slight 
improvement in paralysis of arm and leg, enabling patient to raise arm to head. 
Blight delirium at times; irregular vomiting. 

January 30 to February 3. temperature between normal and 101 d^reoa. 
Paralysis of arm conaiderably improved; arm raised to head with dllliciilty. 
Still severe pain in head and in right eye. February i, fi-fteen dayt after opera- 
tion, the temperature, which had been normal for live daya, fell to 07.4 imme- 
diately rising to 101 degrees. Vomiting; sudden incrcaae of paraly»ia, so that 
the arm and leg could not be moved; mental condition much worse. At this 
time the nurse noticed a loss of sensation in the left side of the face, the patient 
not feeling a basin when pressed against it, as she had previously done, involun- 
tary movement. Difficulty in swallowing. 0. E. negative. 

On February 0, seventeen daya after operation, the patient was examined 
with the following findings: Complete motor paralysis of the left arm and leg- 
Paresis of upper part of right side of face (which may have dated from 
the time of operation, but which had been obscured by the erysipelas). Com- 
plete sensory paralysis of the left aide (of face, left arm and leg). I«ft 
abdominal reflex absent. Left-sided hemianopsia. U. E. negative. Apparently a 
lateral deviation of the eyes toward the right side, although the patient moved 
ejea to left. Slight nystagmus on looking toward left. Eight ear totally deaf; 
complained of "noise" in that ear and in the head, resembling "raining," 
"pounding," or "sea sounds," At tiroes there were sounds in the left car like 
the pulBng of a locomotive^ The right vestibular apparatus non-reactive to 
cold. 

Patient drowsy, but could be easily aroused, when she recognized objects 
which, however, she was slow in naming. Although she hrard with the left ear, 
•he apparently did not hear promptly, aa, when asked a question, she did not 
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uiaw«r for a few seconds. (It ia ilifEcult accurately to describe this "delayed 
hearing": it BUggeBta, but differs from the "slow eerebratiwi" so frequently 
BBBOciated with brain absceaa. It impreaBed one as a physical defect, such a^ 
ordinary deafneaa; while "slow cerebration" is obvioualy a mental defect.) 

DuriDg Ibo examination tlie puticnt was apparently perfectly normal men- 
tally, but on being left to liergelf elie gradually wandered into aemi-dcHrium. 
Shu was garrulous and diBorientikted as to time and place. She tried to leave 
the bed with the desire to return home, from which she repeatedly aHsert«d she 
had been removed for "white slave" piirpoacB and taken to differait places where 
proposals of a aexual nature had been made to her." Wlien told that she waa 
at homo she agreed, but inaiatcd that she had been away. The paralyaia of the . 
arm also formed the basia for another fixed delusion. She asserted that she 
had lost lier arm, or that it had been placed Iti a bureau drawer, and she fre- 
quently asked the nurse to bring it to her. 

Bluod preaaure. llo mm. Heart negative. Urine contained a slight amount 
of albumen; no sugar-, speciRc gravity lOlS. 

Kcbruary B, Examination: Negative blood culture. Spinal fluid pressure 
slightly inereaaed. Transparency, clear, watery. No Bedimcnt after centrifugal- 
iKittioii. GlfAulin i moderate increase. Twenty-one cella, mostly polynuclears. 
Pehling's reduced. Bacteriological examination, sterile. Conclusion ; Secondary 
protective mcningitia, probably from brain abscess. 

Remarki. — The cause of the paralysia, judging from its sudden onaet, was 
apparently an apoplexy from hemorrhage or cmholiitm, totally independent of 
the previous Infective process. This riew was further strengthened by the age 
of the patient — fifty-three years — and also by the fact that, so far as the writer 
la aware, there ia no ease in the literature of tuddcn involvement of the internal 
capsule of otitic origin. Tlie more he thought of the case, the more apparent 
became the fact that the patient had bad a virulent infection, which bad rapidly 
caused involvement of the sinus wall, upon which had been superimposed an 
eryaipelas with, probably, complete destruetiou of the inner ear. While the sud- 
den onset of the paralyaia pointed clinically to a vascular lesion, it was con- 
ceivable that such a virulent infection migkl cause a melaatatlc aeptic occhision 
of one of the veBselB to the internal capsule. The exact point of involvement 
in the poalerior limb of the internal capsule was easily determined by the 
hemiplegia and hemianeetbeaia, associated with hemianopsia, and what waa 
apparently hemianccueia. 

An exploration was undertaken, largely because the sexual dcluaiona were 
apparently becoming more firmly fixed day by day. 

Operation, February 11. The still open mastoid wound wna filled witli 
gau£c and the auricle freed by an ineiaion above and in front, so that it could 
be turned downward. Flexible steel tourniquet applied, exerting its preaeure 
along the lower edge of the middle toBsa. A large oateoplastic flap, about three 
Richea square, made. Lumbar puncture performed to allow the brain to fall 
back, A dural flap turned down, and the brain explored with a Gushing 
explorer. The corltx puncturrd l''^ inches above the calemal auditory mrolua 
and the itartiker oarrifd inward horizontally (o a line running from one external 
auditory meatut to the other. At a depth of 6'A om. from Ihe oirebral mirfaoe, 
the ttaroher enoounterrd firm rrtittance, on ovrrrooDtini/ which apparently clear 
fluid eteaped under pressure. Miitaktng the fluid for oerebro- spinal fluid from 
the ventiiote, I tloiofy withdrew the ararehcr. A drop of thick put foUotoed 
along iti track. Re-introduction of Ihe tcarahrr icti» followed by evacuation of 
from a half to three-guortcra of an ounce of Ihtrk pw. Tlie effort to pass a 
thick inalriunent alongside the searcher for the purpose of faeiliUting the 

I Dauibters. 
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introduction of drainage simply resulted in forcing pus out of the searcher; 
and ag more damage would be done by injury to the brain tissue in attempting 
permanent drainage, the searcher was withdrawn and dura, bone and Hkin 
tightly closed in layers. 

In a short time it waa realized, however, that the failure to open the 
cavity of tlie absceiiH with a blunt instrument, at this great depth from the 
■urface, was due ti> the pri'Mente of a firm, limiting membrane, which latter had 
been perforated with the semi-sharp searcher, but which was too dense to allow 
ita perforation by a hlunt instrument. 

Poitoperative History. — Following the operation the patient's condition 
greatly improved. The paralysis of the arm and leg partially disappeared i the 
mental state underwent marked improvement: the distressing sexual delusiona 
entirely disappeared, but the delirium and some disorientation and severe hc«d- 

March ], seventeen days after evacuation, condition much the same. Com- 
plet« paralysis of arm and leg. Mental state much clearer. Slight disorienta- 
tion and delirium at night; fairly rational during the day. Complained of 
"horrid dreams" at night, but knew they were dreams. Knew nothing of brain 
operation and refused to consent to another, aa she rememi>ered the mastoid 
operation. Slight suppuration from upper edge of wound, thought to be due to 
■tileb abscess, 

March 19 (two months after primary trouble), the patient requested that 
something be done to relieve pain in the head. 

Examination, March 21; "Left lower extremity slightly spastic; a moderate 
Babinski. and a few clonic twitches on testing Achilles reflex. Left knee jerk 
active; right knee jerk active. No Babinski; slight clonus. Left upper extrem- 
ity, wrist, supinator and triceps jerks double plus; spaaticity most marked 
distally. Gross movements in shoulder and elbow fairly good. Loss of passive 
motion in left upper extremity. Hemianesthesia most marked in upper extrem- 
ity. Left abdominal reflexes diminished. Right very active." 

Mental Status. — The patient is generally active and bright, ond talks freely 
and readily. There is a moderate degree of psychomotor restlessness, and occa- 
sional delirium. Patient is well orientated as to place, but says: "I have not 
the least idea of the time of the day. I haven't seen a newspaper for several 
days to keep track of things. This must be about supper time; it is towards 
midnight." When told that it was 10:30 a. m., she replied : "I have lost 
track of things these last few days." She had a good insight into her condi- 
tion, and gave no evidences of hallucinations, or other sensory perversions. 
Says, "I had another hand~I don't know what became of it. This one has no 
grip at all. 1 have lost the grip in my left hand. 1 have spent lota of time 
and energy trying to get it back. It is worth it to get the use of your hand." 
Keeps fumbling and searching with right hand over bed for the limb she imagined 
•he bad lost. Memory good for recent events. 

Previous hiatory showed partial disorients I ion in space and time, but not as 
to person. The space orientation is moat affected. 

Dreams, plmsant and disagreeable (Irathl. Not lengthy. For example, 
"Last winter in a snow storm, walking up a little hill tliere was a white casket 
filled with white flowers and this casket began to roll down the hill. I don't 
know what started it — whether there was a body in it, 1 do not know. It was 
simply a dream, a disagreeable one." (Dr. C. Beling.) 

Conclusions. — Hemianesthexia, hemiplegia, and moderate delirium (toxic). 

Operation, March 21. The osteoplastic and dural flap again turned down. 
disclosing an area of granulations, which apparently follows the original ex- 
ploration tract into the cerebral substance and communicates externally with the 
supposed stitch abscess. Following with a searcher the granukting tract inwards. 
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at R depth of 0% cm. from the surface, a dense c&psule was again encountered; 
on perforating this the eesrcher entered tlie almc^eHs cavity. Through the Bearcher 
the cavity was now completelj evacuated and irrigated by alternately filling 
with normal salt Bolution and emptying with a auetion apparatus, A Whiting 
encephaloscope, which is but 4^ cm. in length, was then introduced as deeply 
aa poaaible over the searcher; the opening in the capsule made by the searcher 
was enlarged by the introduction and expansion of the blade of nasal alligator 
forceps, and through the opening thua made a rubber drainage tube, nine centi- 
metera long, was introduced. The lower end of the tube lay in the cavity of 
the abscess, and the outer end was sutured to the skin through an opening 
rongeuTEd out uf the OBt^opiastic flap, the skin portion of the Hap being horizon- 
tally stripped for that purpose. All the rest of the wound now tightly closed in 
layers. 

March 22, the day following the operation, temperature 101 degrees. March 
2G, three days later, the condition waa excellent; temperature normal. Involun- 
tary movements of bowels at times. Stilt occasional delusions. Garrutouanesa 
much less. March 26, able to nii>ve arm and hand, to her great delight. Appar- 
ently normal mentally during the day. but had alight delirium at night. 

April II, paralyaia of both arm and leg greatly improved. Hemianopsia 
greatly improved; with rough test with hand, apparently normal. Mental con- 
dition apparently normal. 

June 29, still walked with cane. Used hand and arm almost normally. Mental 
condition absolutely normal. Had no recollection whatever of occurrences be- 
tween the ainUB operation and the first evacuation of the abscess. No memory 
of delusions, but remembered occurrences subsequently to flrst evacuation of 
the cerebral abscess. 

November 15, mental condition normal. Reniemtiered delusions and dreame 
well. No anesthesia left side. Walked with slight hemiplegic gait; used cane, 
but could go without. Used arm as well as ever. Slight spontaneous nystagmus 
in both comers, especially toward the affected side. Low voice heard at one 
foot with noise apparatus. Cold caloric test gave increased nystagmus, nausea 
and dimness. 

Remarks. — The case is of importance: first, becauae of its 
iiDdoubted thrombotic origin, the abscess having been caused by vas- 
cular occlusion, as was evidenced by the "apoplectic" character of 
the onset of the paralysis, and not by direct extension of the suppura- 
tive process from the ear; secondly, because of the unuxuaJ fisychi^ 
symptoms present, to which little attention has been paid in brain 
abscess; thirdly, because of its deep position, it being, so far as the 
writer knows, the only abscess of the internal capsule which has been 
successfully dealt with surgically.** 

In cases of abscess of the brain from direct extension from con- 
tiguous suppurative lesions, paralysis, when present, ia evidenced first 
by paresis of a part, generally the arm, then of the leg, and ulti- 
mately, with tlie development of tlie abscess, a complete paralysis 

"MacEwen: Pyop^nlc Dlscas'a of the Brain »i»l Splnnl CorJ : IS»3. p, 1S2. 
CMakFB the slatrniFnt ihni "There are nn faifi recorU«l la which there la undoublril 
evidence of aecuDdar; luvulvemeat ot the lulvraal capsule from atiscesB uf tbc teiuporu- 
■pbenoidal lobe"). 
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ensues. In no record is to be found the history of a sudden paralyais, 
Bueh as is comniou in apoplexy. 

In the case here reported it was the sudden onset of the paralysis 
which led to the diagnosis of a Tasciilar lesion, the prohability of 
which was further stren^hened liy the age of the patient. However, 
a low blood pressure and the absence of a heart lesion, associated with 
an infection that has lict^u sufficiently virulent to cause a perisinus 
abscess with disease of the sinus wall and complete suspension of 
the labyrinthine function was evidence that such a virulent infection 
might have caused a suppurative thrombus which at last found lodg- 
ment in the central ganglia. It is possible that this Uirombua was 
thrown oif twenty-four or thirty-six hours before its lodgment in 
the brain, or what is more probable, that it was a retrograde embol- 
ism causing vascular occlusion of one of the large deep veins of the 
brain. 

It may be said, on the other hand, that the internal capsule was 
never directly involved; that the abscess simply pressed against it, 
and much can be said in favor of this latter supposition. However, 
the sudden onset of the paralysis, the location at which the abscess 
was foiind, exactly at the depth, from the cerebral surface, of the 
internal capsule, would seem to support the former contention. 

Anatomical studies before operation have demonstrated that the 
internal capsule is situated, in the average brain, one and one-fourth 
inches above the centre of the external auditory meatus, and six centi- 
meters inwards, ou the line toward the opposite side. It was this 
exact anatomical position that made successful exploration possible at 
such a depth for such a small cavity. 

We must assume, theoretically, from this case, that septic throm- 
bus involving the internal capsule, with subsequent abscess, does 
not cause a permanent paralysis if drained. 
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CHAPTER VI. 

CEREBELLAR ABSCESS. 

SECTION I. 

Origin — Surgical Anatomy — Classification- 
Surgical Conaiderationa. 



The vast majority of cerebellar abscesses originate from aural 
infection. In 117 recorded post-mortems analyzed by the author, 
the abscess was of otitic origin in 90 cases, from sphenoid sinus 
suppuration in 2, metastatic in 2, traumatic in 2, tuberculous in 2, 
carcinomatous in 1, and syphilitic in 1. 

Immediate Occasion. — In adjacent cerebellar abscess, while 
acute exacerbation of a chronic suppuration is generally the imme- 
diate cause, trauma plays an important part. Many cases are re- 
corded of cerebral symptoms immediately following a radical mastoid 
operation, or during the dressing of the wound, the inference being 
that the cerebellar abscess was either the direct result of the sui^cal 
manipulation, or was occasioned by secondary infection during the 
dressing. 

Operative manipulation apparently induces different types of 
intradural suppuration, depeudeut upon the acuteness or chronieity 
of the suppurative bone lesion. Operations during acute mastoiditis, 
which occasionally induce a suppurative meningitis, apparently do 
not cause cerebellar abscess, without at least the intermediary of a 
sinus thrombosis. In chronic suppurative otitis, however, operative 
manipulation, or secondary infection may originate a retrograde in- 
fective thrombosis within the vessels of the bone from which the 
infection may be carried into the cerebral tissue itself. 



ScttotcAL Anatomy of the Posteriok Fossa. 

The descending portion of the lateral sinus divides the intradural 
contents of the posterior fossa into two unequal portions: (1) The 
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anterior one-lhird, mclosed within the inaccessible triangle of the 
petrous pyramid, the basilar portion of the occipital bone in front, 
and the lateral sinus behind, contains the anterior one-third of the 
cerebellum, the pons and most of the medulla; (2) the posterior 
two-thirds, contains the lateral lobes of the cerebellum and the pos- 
terior portion of the medulla. 

The more forward the sinus the greater the surgical inacceesibility 
to the contents of the anterior triangle of the posterior fossa. 

SURGICAL CLASSIFICATION OF ADJACENT CEREBELLAR 



From an operative standpoint, therefore, cerebellar abscees should 
be divided into two general classes, according to its location: 
(I) cerebellar abscess situated on or near the anterior surface of 
the cerebellum, tlie infection entering through the posterior surface of 
the petrous pyramid; (II) cerebellar abscess situated in or on the 
posterior two-thirds of a lateral hemisphere, the infection ori^nating 
in the lateral sinus. 

An abscess in either location, according to its position and origin, 
may be: (1) meningeal, limited by meshes of the piarachnoid and 
the inner surface of the dura; the suppuration resulting from an 
adjacent infective process by direct extension; (2) intracerebellar, 
without macroscopical evidence of cortical involvement; originating 
from retrc^ade thrombophlebitis, perivasculitis or metastatic vas- 
cular occlusion; and (3) intracerebellar, with a cortical "stalk." 

SUBQICAl. COKSWEKATIORB, 

In every case of suspected cerebellar abscess, before exploration 
within the dura, the following physiological and pathological factors 
should be considered : 

(1) The small size of the cerebellar fossa and the position of the 
lateral sinus, which render difficult an exposure through a clean area 
of sufficient size to permit of inspection and complete evacuation. 

(2) The increase in the bulk of the affected cerebellar hemi- 
sphere, and its displacement with the contiguous brain stem beyond 
the median line, and with possible herniation of the brain stem into 
the foramen magnum. 

(3) The cerebellar displacement which may obstruct the cere- 
bro-spinal system circulation, causing acute obstructive internal 
hydrocephalus. 

(4) The expulsive and uncontrollable herniation resulting from 



BHATN ABSCESS 

the increased brain bulk, and disturbance of the eerehro-spinal cir- 
culation syBtem. 

(5) The possible immediate fatal effect of further herniation or 
displacement. 

(6) The location of tlie abscess in or on the different lobes and 
surfaces of the cerebellum, dependent upon the path by which the 
infection enters the dura. 

To meet these factors successfully the operation must be planned : 
(1) to evacuate the abscess at its nearest approach to the dura, 
so that the operative manipulations will cause the least possible dam- 
age to the cerebral tissue; (2) to reduce the increased intracranial 
pressure; (3) to prevent excesaivo cerebellar herniation which, other- 
wise, may cause rupture of the piarachnoid, injury to the cerebellar 
tissue, and sudden dislocation of the brain stem, already abnormally 
displaced. 



The tegmen cerebelli rises dome-like (MacEwen's Atlas,*) from 
the superior border of the petrous pyramid, the upper limit of the 
dome reaching the plane of the floor of the anterior fossa, the third 
ventricle, and the central ganglia, and rising above the lower level 
of the descending horns of the lateral ventricle (MacEwen's Atlas, 
Fig. i9). Externally, the plane of the upper limit of the cerebellar 
dome is marked by a line extending from the level of the roof of the 
orbit to the upper border of the auricla 

In cerebellar abscess from infection of the labyrinth, a large part 
of the cerebellar substance is above the piano of the primary infection, 
viz., the posterior surface of the petrous pyramid. 

The irdracerebeUar pressure is largely influenced by the cerebro- 
spinal circulatory system, the fluid passing tlirough the aqueduct 
of Sylvius into the fourth ventricle with its communications with the 
basal and lateral cistema, situated near or on the anterior and 
inferior surfaces of the cerebellum. The fluid acts as a water-bed 
for the brain, lifting the brain stem and cerebellum upwards. The 
maximum intracerebellnr pressure is exerted normally backward and 
outward, in the axis of tlie lateral lobes of the cerebellum, and upward 
md outward, toward the te.gmen cerebelli, away from the median 

18 and the internal portion of the posterior surface of the petrous 

rramid. 

■ VicEwBU, WliUnin : "Mint of Bead Sections," OIibsow, 1603. 
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Pathological Factobs. 

Increase in cerebellar bulk, displacement beyond the median line, 
and obstruction to the cerebro-spinal system circulation, are the 
pathological factors to be considered. Intracranial pressure is enor- 
mously increased. This increased pressure is the result of the 
mechanical increase in the cerebellar contents from the abscess; an 
associated increase in the amount of the cerebro-spinal fluid from 
irritation of the inflammatory process ; and the mechanical displace- 
ment, by the abscess, of the affected lobe beyond the median line into 
the cerebellar fossa of the opposite side, blocking the normal cere- 
bro-spinal fluid pathway and causing an obstructive internal hydro- 
cephalus. (See Internal Hydrocephalus, appendix to Cerebellar 
Abscess.) 

When a hemisphere is the seat of an abscess its bulk is greatly 
increased; it gradually encroaches on the opposite cerebellar fossa, 
displacing the mid-line of the cerebellum and brain stem, causing 
compression of the opposite hemisphere. The cerebro-spinal circula- 
tory system, in its effort to protect the vital centres by lifting the 
brain, presses the lateral lobes firmly against the dura — ^the place of 
maximum intracerebellar pressure — in the line of the dural incision. 

The cerebro-spinal fluid, passing through the aqueduct of Sylvius 
and into the fourth ventricle with lateral branches to the basal cis- 
tema, exerts a direct pressure on the brain, forcing it backward and 
upward. If now the displacement of the affected hemisphere is suf- 
ficient to obstruct the small opening for the third ventricle into the 
fourth, an acute obstructive internal hydrocephalus will result at 
once, adding enormously to the already increased intracranial pres- 
sure, and causing herniation of the brain stem into the foramen 
magnum. 

SUBOIOAL IlCPOBTANOE OF DIRECTION OF MAXIMXTM IimAOEBEBELLAB PlOSSUBX. 

During increased intracerebellar pressure, the direction of the 
maximum pressure is imchanged, viz., upward and outward, away 
from the third and fourth ventricles, and the basal and lateral cis- 
tema. As a result of this increased pressure the cerebellum itself is 
forcibly crowded backward and outward against the occipital bone, 
and upward and outward against the tentorium cerebelli (See Mac- 
Ewen's Atlas, Fig. 42). This direction of maximum pressure is 
maintained imtil the increase of the intracranial pressure becomes so 
great that the normal resistance to displacement downward is over- 
come, when the medulla is herniated into the foramen magnum, with 
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sudden death from pressure upou the vital centres, — a frequent ter- 
mination of cerebellar abscess. 

It is the direction of the maximum pressure that explains the 
long recognized operative observation, that in cerebellar abscess in- 
cision of the dura over the lateral lobe is frequently associated with 
nncon troll able herniation, while incision of the dural covering of the 
anterior surface of the cerebellum behind the posterior surface of 
the petrous pjTamid is unattended by herniation. In cerebellar 
abscess of the anterior third, if the dural incision is over the lateral 
lobe, the herniation and the operative injury to the mass of cerebellar 
tissue intervening between the abscess and tho dural opening, will 
add unnecessarily to the shock of the operation, and prevent complete 
primary evacuation or subsequent drainage of the abscees cavity 
(Figa. 25 and 26). 

ROUTES OF INFECTION. 



Before operating the surgeon should endeavor to ascertain the 
probable path of infection of the suppuration, for on it generally 
depends the position of the abscess in (1) the anterior one-third of 
the cerebellum, or (2) the posterior two-thirds. The probable 
position of the abscess will largely determine the operative method to 



The importance of approaching the abscess at its nearest point 
to the surface was exemplified in a case in which, having exposed 
posterior to the sinns, because of a functionating static labyrinth, the 
herniation of the brain through the dural opening, in spite of ven- 
tricular puncture, made it impossible to depress the cerebellum far 
enough toward the median line to allow inspection of its anterior 
surfaca Exploration through the cerebellar tissue located an absceea 
at a considerable depth from the dural opening. At the post-mortem 
tiie abscess was found situated within the meshes of the piarachnoid 
[ entirely anterior to the cerebellar substance. In such cases com- 
plete evacuation anterior to the lateral sinus (following the path of 
infection and using the walled-ofF piarachnoid) should be followed 
by a high percentage of recoveriea. 

lun-nEBCE or Path oi- Pbimabt IsFEonotr oti Situation of Absctsses. 

Examination of the post-mortem reports of cerebellar abscess 
I abows that in a general way the location of the abscess in or on the 




Fio. 28. — Intrapiaraphnoid sbwesa 8itiisti>rf im the Hnttrior Burface of the 
rerFbelliim. Technical error waa mftde of e\iiosing only one lieraispliere, and 
this behind the lateral sinus. neccBHJtating exploration and evacuation of absce«8 
througli tbe substance of the cer«be1ium. followed by extensive brain lierniation 
uid necrosis; whereag, if tho siniia had been obliterated, (he aliscesa could 
have been evacuated without cerebral injury. A part of the normtil cerebellar 
tiasuc viae torn away in reinovinp the hrnin, afti-r death, from Ihe durn. Note 
the displacement of the brain stem and the displacement of the diaeRsed hemi- 
sphere beyond tlie mi^inn line. 
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cerebellum is dependent upon the path of extension into the cere- 
bellum from the original site of infection. Determination of the 
route of infection, then, becomes of the greatest surgical importance ; 
and as experience teaches that exploration and drainage through the 
original route of infection results in the largest proportion of recov- 
eries in cerebellar abscess, the diagnosis of the exact route of infection 
into the cerebellum will largely determine the operative procedure. 

The routes of infection in the cerebellar abscesses are: (1) around 
or through the labyrinth ; (a) through caries of the cells within the 
bony capsule of the petrous pyramid — ^thc cancellous tissues sur- 
rounding the bony semi-circular canals and cochlea; (b) through 
caries or necrosis of the capsule of the semi-circular canals ; (c) from 
suppurative labyrinthitis by "pre-formed ways," namely, the ductus 
endolymphaticus, the internal auditory meatus, or the aqueductus 
cocfaleee; ^ (2) through thrombosis of the lateral sinus and its com- 
municating veins. 

An examination of the records of post-mortems of cerebellar 
abscess reported in the literature shows the path of infection to the 
cerebellum in only 128 cases. So far as the writer is aware no syste- 
matic research from post-mortem records has previously been made to 
ascertain the relative frequency of the individual paths of infection 
into the cerebellum. 



ROUTES OF INVASION TO CEREBELLUM IN 126 CASES • 

Lahyrinth: No.ofCaseM, Percent, 

Labyrinth 19 

Semicircular canals 6 

Vestibular aqueduct 11 

Retrograde thrombosis from empyema of 
the vestibular aqueduct 1 >• 17 

Ductus endolymphaticus or sacculus en- 
dolymphaticus 5 



Internal auditory meatus. 7 



Facial nerve 



:} 



8 



Subarouate hiatus 4 



Fold passing from dura to mastoid cells, 
probably subarcuate hiatus 1 



Undetermined, but thought to be by "pre- 
formed way^ 



.}. 



66 



44.8 



'Mackensie, O. W. : Ijahyrintta Papers; Philadelphia, 1918, 222, p. 8. 
*Bagleton. Wells P.: Cerebellar Abscess; Jour. Amer, Med, A99oo,, Oct. 4, 1919, 
Vol 78, pp. 1060-1062. 
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Total Forward, 



Caries of Petrous Bone 

(There can be no doubt that many of 
these were labyrinth cases.) 

Sinus Thrombosis: 

(Associated sinus thrombosis and laby- 
rinthitis). 
Of 07, the total number of cases of in- 
fection from the labyrinth and sinus 
thrombosis, 13 (or 13.3 per cent.) had 
both labyrinthitis and sinus throm- 
bosis; showing the intimate association 
of the blood stream infection with cere- 
bellar abscess. Cerebellar abscess with 
labyrinthitis need not necessarily be 
situated in the anterior one-third of 
the cerebellum, as an associated sinus 
thrombosis may be the immediate 
origin of the abscess. 

Necrosis of Mastoid 

Met<utatio 

(From Pulmonary Suppuration.) 

Unclassified: 
Fistula of Dura from Extradural Abscess, 
probably Perisinus from description..., 



yo, of Oases. Percent. 
56 44.8 



22 



17.6 



41 



32.8 



8 
1 



2.4 
.8 



Fistula of Neck, 



:} 



1.6 



125 



100.0 




OEKEBELLAH ABSCESS. 

SECTION II. 

In the Anterior Portion of the Cerebellum Originating from 
Infection of the Petrous Pyramid. 

ORIGIN, 

1 The labyrinth is so frequently the cause of cerebellar abscess 
that the first step towards localization in a suspected brain abscess 
is the investigation of its function. As sensory aphasia^ not of vas- 
cular origin, but accompanied by a left-sided dural suppuration, is 
strongly suggestive of temporo-spheuoidal abscess, so a dead laby- 
rinth, associated with sj-mptoms of brain abscess, presumably localizes 
the lesion within the posterior foasn. On several occasions I have ex- 
plored for and evacuated a cerebellar abscess in patients brought to 
the hospital in coma, regarding whom no previous history was obtain- 
able at the time of operation, the diagnosis resting solely on a chronic 
suppurating otitis, evidences of cerebral compression, and a non- 
reacting static labyrinth. 

I.-iFECTIOS OF Ceuehellum fbom Bo.'ty Cakies OB Necbosis. 

The probability of the infection extending to the cerebellum de- 
pends largely on the anatomical structure of the individual petrou^ 
bone involved, i.e., the presence or absence of perilabyrinth cells — 
the small cancellous cells within the bony capsule of the petrous pyra- 
mid,— especially along the inferior and posterior surfaces. 

From operative findings I would place the path of infection from 
the l;ibvriiitii lo tiie wivlu'lluiii in rh^. following' order of frequency. 
(See Routes of Infection, p. 88) : 

(1) By way of the cells surrounding the bony Bemicircular canals 
and cochlea. These can be subdivided into two groups, through 
which infection occurs: (a) the cells surrounding the compact bony 
labyrinth (perilabyrinth cells) in the posterior portion of the petrous 
pyramid; (b) the cells in Trautmann's triangle, the outermost of 
tbe posterior perilabyrinth cells. 
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(2) Through nutritional necrosis and c 
capsule itself. 

When the infection goes around, not through the labyrinth, the 
cells of Trautmann's triangle are affected ; but they are not as gen- 
erally the direct cause of infection of the cerebellum as is supposed. 
The deeper cells, however, (from which the direct point of entrance 
of the ii^ection to the brain occurs) are involved through the cells in 
Trautmann's triangle. 

The reports of the post-mortem examinations * of cerebellar 
abscess show that the dura is frequently adherent over the posterior 
surface of the petrous pyramid, associated in a small proportion of 
cases with a fistulous opening marking the site of the entrance of the 
suppuration into the cerebral substance. 

OASB xvm. 

F. C; Intrapiftrachnoid AhecpBs. Girl, aged eiglit jeara, Hy per trophy of 
adenoids and tonsils, which had been imperfectly removed. Tuberculosis of left 
lung. Hematuria. Chronic otitis media, left ear, with discharge, purulent and 
in large amount. Adenoids and tonsils removed, and mastoid operation. Since 
tlien had had several hemorrhages from kidneys and had been passing little 
urine. Had vomited considerably. 

Symptom!. — 51pontaneous nystB^mus, vomiting, mild papill^Edema in both 
eyes of three weeks duration. Vomiting originally thought by attending physician 
to be due to kidney leaion. Thought to hear well, but tlie peevish, restless con- 
dition of child mado this unsatisfactory. Urine contained pus, blood and albu- 
men; specilic gravity lO'lB. W«ber referred to left. Thorough examination 
Impossible because of child's peevish condition. Chronic nephritis. Symptoms 
now pointed to cerebellar abscess. 

Operation. — In spite of tlie suppression of urino ether was adiuinistered and 
the patient placed in left lateral position on operating table. When under 
anesthetic the was turned on right aide and the head placed in a movable forward 
carrier. She was then rotated on the chest with sandbags under each shoulder. 
Incision in left side, extending from mastoid to median line and from median line 
downward about three inches; the flap was rapidly turned outward. Difficulty 
encountered in controlling hemorrliago from the large accesaory veins. 

The dura being very tense an opening was made over the occipital lobe and 
the searcher passed In an attempt to find the vetitrii'le. The first paaaage of 
the searcher failed to reach the ventricle after passing to a depth of aix centi- 
meters. The direction probably was too far outward. The second passage appar- 
ently was straight forward toward the nose. A large amount of clear cerebro- 

lorc fluid followed. 



spinal fluid was evacuated. On withdrawal of the 
Closure of dura over ventricular puncture opening. 

Immediately after ventricular puncture the dura over the cerebellum bec&me 
much softer. Dura incised. Immediately herniation through large dural opening 
prevented inspection. Searcher passed through substance of cerebellum toward 
posterior surface of petrous portion of temporal bone at a depth of four centi- 
meters from the cortex. Thick pus evacuated, caught by suction apparatus. Pus 
ran alowly on account of its thick character, being first muco-pus followed by 
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pun put. No capsule was felt during pauage of searcher, although a eapsula 
wan expected liecauae froin the bistory cerebellar sjniptoms had lasted from 
three to four weeks. Introduction of drain. Death two days later. 

Autopsy Findings. — On reflecting the dura the brain well filled the cranial 
cavity and there was eiposed a very light, grayish-white brain aubatance. Oo 
the left aide of the poeterior fossa was an opening in the dura opposite to the 
trephined opening, about one inch in diameter, and a amall amount of softened, 
purulent brain matter waa found clinging to the dura over the posterior sur- 
face of the petrous portion of the left temporal bone. The base of the skull 
after Tcmova] of the dura was everywhere clear and free except in the following 
places: — in the poaterior foaaa on tlie left side, over the posterior aurtace ot the 
petrous portion of the left temporal bone, where there waa an oval, reddened, 
suppurating mass about one centinieliT in diameter, which was firmly adherent 
to the dura. On tearing off the dura from the bone there was exposed an 
oval area of bone necrosed about one centimeter in diameter on the poaterior 
surface of the petrous portion of the left temporal bone. The dura on the inner 
surface waa smooth and glistening over this area of necrosed bone. The cortex 
of the bone around this area was entirely gone^ leaving a pale, reddened granular 
tissue beneath. The rest of the left halt of the posterior fossa showed the two 
openings and was quite clear. 

On removing the brain there was oecn in the middle fossa a conaiderable 
amount of fluid, sliglitly cloudy, and what appeared to bo a purulent exudate 
around the r^ion of the pituitary body and the tips of the temporo*sphenoidal 
lobcB. (See Fig. 26.) 

The anterior and middle fossiE and the posterior fossa on the right side were 
everywhere clear and free. In the fornmcn magnum there was a small amount 
of purulent exudate around the upper part of the cord. The ethmoid cells were 
slightly moist, but everywhere clear and free from suppuration. The inferior 
surface of the pituitary was clear and free. The aphonoid cells ahowed a small 
amount of mucoid material, but were free from suppuration. Both lateral 
sinuses were cleor and tree. 

Comment. — In spite of the hemorrhage and the weak condition of the patient, 
the cerebellum over both hemiapherea and forward to the ainus should have 
been exposed, as it is impossible to inspect both cerebellar hemispheres through 
on opening over one of Ihom, The patient had been suffering from symptoms 
of labyrinthine irritation for at least three weeks. In view ot the tact tb&t 
there was negative blood culture, the sinus should have been ligated and the 
abscess evacuated in front and through the sinus. The abscess was entirely 
intrapiaraclmoid. 

The operative demonstration of a fietulous opening, or of ad- 
heaions between the dura and cerebellum, is of the same Burgical 
importance as similar lesions on the roof of the antrum and middle 
oar, mid slioiild in like manner influence the treatment. 

Intrapi arachnoid abscessee are most frequent on the posterior 
surface of the petrous pyramid near the apex, as it is here that all 
the cellular tracts of the labyrinthine cells coaleece.'' This also 
accounts for a large number of intra-cerebellar abscesses which at 
operation have been found located deep within the cerebellum, near 
the median line. 
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In the selection of the proper approach to the cerebellum a funa- 
tionating labyrinth does not necessarily exchide the posterior surface 
of Hie petrous pyramid, as with infection of the peri-IabjTintbine cells 
the labyrinth itself may not be involved. A carefully taken history, 
however, will always reveal a previous "irritation" of the labyrinth. 

Hepe * reports a case of deep-seated epidural abscess, without 
labyrinthitis. 

The tiiatological findings cleared up tlie genesis ot the leptomeningitis i it 
originated through the rupture o( a deep-seated epidural abscess derived from 

the pneumatic cells. 



Cerebellar suppuration may follow any one of the four types 
of intralabyrinthine suppuration, namely, (a) suppurative laby- 
rinthitis with closed empyema within the bony labyrinthine cavity, 
the veetibule, the semi-circular canals and cochlea; (b) caries of the 
compact bony walls of the semi-circular canals, vestibule, or cochlea, 
associated with secondary circumscribed or diffused labyrinthitis with 
granulation tissue replacement of the membranous labyrinth ; (c) ne- 
crosis of the petrous pyramid from nutritional disturbance with 
secondary labjTinthitis j and (d) infective labyrinthitis through '"pre- 
formed ways," the ductus eQdoljTuphaticus, aqueduct cochlew, along 
the perineural sheaths of the internal auditory meatus (Weet),^ or 
between the layers of dura of the saccus endolymphatieua (Homo).** 

Cerebellar abscess, in the author's experience, most frequently 
follows caries of the capsule of the posterior semi-circular canals. At 
operation, the compact bony wall on the posterior surface of the 
petrous pyramid is found to be perforated. This process is generally 
saaociated with obliteration and absorption of the other semi-circular 



Closed empyema of the labyrinthine cavities frequently causes 
intrapiarachnoid suppuration in the neighborhood of the internal 
auditory meatus, but rarely intr ace rebel liir suppuratiou. 

Labyrinthine necrosis with the formation of a sequestrum as a 
reenlt of nutritional death — a condition frequently soon in tubercu- 
losis, the sequestra often involving the whole petrous pj-ramid, — - 



lAblTintlieiiti&iidaiiK ; ZeUtc^rin fir u».L....t.....r._.. ±,.,t uu. ii. o. ■». 

'Wot utd Scolt: Openllre Sarjcery of tile Ljibyriulb: ProctfUnat Royal itri- 
leal Borleit. AprU. 1908, P. 918. 

• Home. Ji>bi>aii : iromutlon of s ClrcomKrltH^d lutndurKl Abweu nr (be Site 
ttt the Sact'D* EnilnlTmphatlCD* ; Tmntottiimt Bialk Intematioitat Otolottleal OenortM, 
Lcadou, AncuM, 1889, p. »<> 
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is but rarely associated with cerebellar abscess^ though it frequently 
causes death from meningitis. 

In acute infective labyrinthitis the infection may extend along 
the perineural arachnoid sheaths of the nerves of the internal audi- 
tory canal, distending them with turbid or hemorrhagic fluid. 

Abscess in Lateral Cistebna. 

Acute suppuration extending through the internal auditory 
meatus along the perineural arachnoid sheaths of the facial and audi- 
tory nerves, while usually causing diffuse suppurative meningitis, is 
not infrequently followed by a circumscribed collection of purulent 
cerebro-spinal fluid in the lateral cistema. 

Secondabt Seboob Labtbhtthitis. 

From the proximity of the caries of the deep perilabyrinth cells 
to the delicate structure of the labyrinth, there is generally an asso- 
ciated serous labyrinthitis, as evidenced clinically by a non-reacting 
static labyrinth. 

Abscess secondary to sinus involvement, although associated with 
petrous pyramid infection, is not necessarily situated in the anterior 
one-third, or adjacent to the petrous pyramid, but may be in any 
part of the cerebellum. 

Clinical Classification. — Abscesses of the following clinical 
varieties may be situated in part or wholly in the anterior one-third 
of the cerebellum: (1) Adjacent, Meningeal, chronic or acute, lim- 
ited by the meshes of the piarachnoid and the inner surface of the 
dura: the intradural suppuration resulting from an adjacent in- 
fective process by direct extension from infection of the petrous 
pyramid. (2) Adjacent, intracerebellar, wUlwut macroscopical evi- 
dence of cortical involvement; chronic with capsule, or acute without 
limiting membrane. (3) Adjacent intracerebellar with capsule or 
"stalk." 

Principles of Surgical Treatment. — Physiological and mechan- 
ical factors and clinical experience require that the exploration of a 
cerebellar abscess, originating from infection of the petrous pyramid, 
be made through a dural opening, situated as far forward as possible 
in order to follow the route of infection, and to lessen the cerebral 
herniation. The dural opening must also be large enough to permit 
of adequate inspection and evacuation, and it must be made through 
a clean field. (Sec Surgical Factors, p. 85.) 
* Operative Approach to the Cerebelliun. — Two routes of ap- 
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proacli to the cerebellum are followed by surgeons, the choice reating 
largely upon the operator's attempt to explore through a clean area> 
or to follow the path of infection. 

In exploration through a clean area the method involves : 

A. Exposure of one or both lateral lobes of the cerebellum, with 
exploration and drainage behind the lateral sinus. 

Exposure of one lateral lobe and incision of the dura through 
the opening is fundamentally wrong, as the lateral displacement of 
the affected lobe beyond the median line causes immediate uncon- 
trollable herniation which prevents all inspection. Numbers of caaea 
of abscess, however, have been successfully explored and drained by 
this method. 

B. Incision and evacuation in front of lateral sinus. 

The route anterior to the sinus is especially advantageous if the 
i located in the meshes of the piarachnoid, in contact with 
the petrous pyramid. In this case the abscess is united by protective 
adhesions to the dura over the petrous pyramid; evacuation and 
drainage in front of the sinus follow the path of infection, and per- 
mit of preservation of tlie protective adhesions, while the abscess is 
approached at its most superficial point. 

Exploration in front of the sinus, however, presents the following 
disadvantages: (1) if the a!>acess is not found, meningitis is almost 
sure to follow, as the operation is conducted through the infected 
area of the mastoid; (2) the area between the sinus and the pos- 
terior pyramid is too small to allow of proper exploration, complete 
evacuation, or attempt at eradication. 

The supposition that an abscess which originates from the laby- 
rinth or petrous pyramid is located in the anterior one-third of the 
cerebellum, and consequently may always be reached in front of the 
sinus, ifl not borne out by post-mortems. Intracerebellar absccasee, 
situated in the substance of the cerebellum itself, are not uniformly 
near enough to tlie posterior surface of the petrous pyramid to be 
successfully explored and completely evacuated through the small 
space in front of tlie sinus, A large number of unsuccessful explora- 
tions are recorded. Intrapiaraehnoid abscesses originating from tbe 
posterior surface of tlie petrous pyramid are connected with the 
original focus of infection. However, they may extend great dis- 
tances either upward under the tentorium, or downward along the 
under surface of tho cerebellum. 

C Destruction of the lahyrinih followed hy exploration of the 
cerebellum in front of the sinus: Enlargement of the dural open- 
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ing following applkatwn of two closely allied encircling ligatures 
to the sinus and incision between them-: (Boiirgiiet),* 

While disturbance to the return circulation by obliteration of the 
lateral sinuB is generally alight,'"' " the mechanical dilRciilties of 
occlusion by ligation of a pervious large sinus are so great tLat it 
has been practised hitherto in but two recorded instances.' "" '* 

D. Primary exposure of Ihe lateral sinus from behind; oblitera- 
tion of its lumen, above by invulsion of its outer wall into its cavity, 
and below by an encircling ligation; followed by free incision through 
the walls of the sinus, with enlargement of the incision anteriorly 
into the contiguous dura surfaces. 

By this method the exposure and exploration may be conducted 
through a clean field, away from, although adjacent to the primary 
site of infection, the petrous pyramid. The dura is incised away 
from the plane of maximum intracerebral pressure, and consequently, 
the herniation is reduced to a minimum, and the junction of the an- 
terior and lateral surfaces of the cerebellum is freely exposed. 

If associated with ventricular puncture, this method allows oi 
inspection of the anterior surface of the cerebellum— the sitiiation oi 
adjacent iiitrapiarachnoid abscesBca of the posterior fossa, and of ex- 
ploration of the anterior one-third of the cerebellum- — the usual loca- 
tion of adjacent intraccrebellar abscess from infection of the petrous 
pyramid. If an abscess is located, it provides ample room for ita 
thorough inspection, cleansing and obliteration. 

AiTATovT or THB Latesal SiKca oir Cbohs Section. 

The lumen of the descending portion of the lateral sinus, opposite 
the middle ear, is an irr^ilar oval with its greatest convexity out- 
ward, the sinus tunneling, as it were, between the layers of the dura 
(MacEwen's Atlas, Fig. 39)." The inner wall of the sinus is flush 
with the contiguous dura, while the outer wall projects considerably 
beyond the surface of the dura. Obliteration of the sinus by an 
encircling ligature is difficult, because in its horizontal diameter it 
presents two fixed points of dural surface that cannot be approxi- 
mated. Reaching the knee, the sinus becomes distinctly pear-shaped, 

• BourKUPt : Abt>r«s ilu wrvi'lel et Inliyrinlhlne ■uppiirte ; trepanalion ; gueilson ; 
Touhmie Medical, Vtime 13, p, SS9, 

"Sarlcltin : Clrculalorr Dlsturbancpx FoUovlue LlxaUon or the Inlprnal JiiEular 
Vein In Sinus ThromboBlB. with Report o( ■ CB»e; Arohtfet OtoUnnl. 1908, Vol. SSV, 
2. p. »91. 

"MIoliT IMinr dli- rotprhlndiitiK Hvr Vona JuBuliirlB Intcmn : CarmpOHdrrit- 
Blatt tUr BchwelMer Aerrtf, 1918. Bd. 48, No. 13. S. ^1B. 

"BallnDiv: Penonal CDmniutiicatlon to Or. Kdward B. Draeh. 

"Mall. F. P.: On ths Uevelopiuptit of the Blood VvbhpIs of the Drnln Id the 
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with its inner wall still fiusli with the contiguouB dural surfaces of ti 
cerebellum and cerebrum. The superior petrosal sinus enters at an 
oblique angle, emptying into the inner wall at its posterior margin. 
This is of surgical importance. After passing the knee, the hori- 
zontal portion of the lateral ainus assumes a triangular slmpe, with 
three fixed points, the dura of the tentorium cerebelli being inter- 
posed (MacE wen's Atlas, Fig. 10). Becaiiseof the three fixed points 
of dural attachment, to completely obliterate a large transverse 
sinus by an encircling ligature is difficult; the tightening of the liga- 
ture tears the dural attachments, with reeuitiug hemorrhage. 

In both the transverse and the descending portions of the sinus, 
however, it is possible to invvJse the outer wall into the cavity, thus 
completely obliterating the sinus. 

PHYSIOLOOICAL and anatomical FAOTDSS. BiJ^OD PRRB.SURE WITHT 

The blood pressure in the descending portion of the lateral sinus, 
normally but a few millimeters of mercury, is negative during each 
iuspiration, the collapse of the sinus being fretjuently witnessed dur- 
ing its operative exposure. The volume of blood, although under low 
pressure, is large. This low or negative pressure permits the control 
of hemorrhage, following injury to the sinus wall, by bridging the 
gap, the lumen of the sinus remaining permeabla Tlje gloved finger, 
a small piece of cotton, or the "postage stamp method" (in which 
a piece of fascia lata is placed over the rent, tLe fascia adhering to 
the injured sinus), controls the hemorrhage without stopping the cur- 
rent of blood within ite lumen. The control of hemorrhage from the 
sinus by compression is more ditficult because of the large volume of 
I blood and the triangular shupe of the sinus. 

Surgical Obliteration of the Lateral Sinus. — A device '* 
I'liolds the two ends of suture apart so as not to compress the fixed 
B^dural attachment, while tiie descent of a metal obturator causes an 
pinvulsion of the outer wall of the sinus into its cavity, obliterating the 
Uumen. The obliteration of the sinus frees the approach to the an- 
r triangle of the cerebellar fossa. Through tlie enlarged triangle, 
the anterior surface of the cerebellum (the most frequent site of 
Koerobellar abscess) can be inspected. (Figs. 27, 28.) 

Technic of Obliteration of the Lateral Sinus by Invulsion of its Outer 
IWall into the Lumen. — ^ Knmll opvniijg is matle iu the ditro, on ontli aidu of 
using u triangnlnr duraJ kiiKe or cjstulomc. A ligature ia passed 
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Fio. 25. — Ttmpural l>onc and wrelielliim with abscess in iilii, almost one- 
tliird of Ihe aJTcpted tieniiaplierp Iwiiig diaplacod beyond tlie median line. 

S — l^atpttal plane; d— ilrain in I'viiciiultd aM-ci's. with snmninding xune of 
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from one dural opening to the other, UBing & full curved needle with the point 
blunted, damage to tlie cerebral tissue Iwing avoided by bugging the dural sur- 
face. One aide of the ligature is knotted at its centre and the suture placed In 
the Blot of the currier and of the obturator on the Bame eide. The other side of 
the ligature is then placed in tlie opposite slot, using the knottiyl point of the 
ligature ae a fulcrum, and tightened BuHicienlly to Pause a slight indentation of 
the sinus, when the ends of the ligature are tied in a bow knot over the cross 
arm of the carrier. Tightening the upper screw of the carrier will cause the 
descent of the obturator into the sinus, obliterating its cavity. The slota in the 
soft metal arms of the obturator are pressed flrmly against the suture holding it 
in position; the suture above is then looecned and removed from the slots of the 
carrier, and the obturator liberatod from the carrier liy unscrewing the lower 
screw. The suture is now tied over the obturator If the ligation is to he made 
above the knee it will be necessary, in adi^ition. to perforate the tentorium cere- 
belli with the needle. In passing the needle the entrance of the superior petrosal 
sinus into the lateral sinus may he injured. Hemorrhnge from the petrosal sinus 
can be controlled by tucking under it a small piece of cotton with a black silk 

The upper portion having been obliterated and all downward current of blood 
stopped, the lower portion of the sinus is easily ligated, by an encircling liga- 
ture, as the sinuB walls are here compressible; or, if the bony esjHWure is l»w 
enough, the lower portion of the sinus may be obliterated by the pressure of a 
tampon against its firm bony wall. Between the two ligatureB the sinus can be 
freely incised. 

OASB XIX. 

8. B.: Cerebellar AbsceBs." Male, adult. Inlluenia followed by acuta otitis 
media in right ear. Mattoid operation performed, neither dura nor sinus being 
exposed. Three weeks later wound had prnctically healed; no symptoms. Five 
weeks after operation, dull, boring pains commenced behind right eye and in 
right frontal region. ParoxyBm of pain was followed by vomiting, and for two 
weeks there was headache of varying intensity on the right side and frequent 
projectile vomiting which was inllueneed by the position of the patient, who 
eould take food when lying on the riglit side but would vomit upon turning on 
hlaback. 

Two weeks later the patient was much improved and eould walk about the 
room, although when ho first attempted to walk be staggered and had a ton- 
dency to fall to the right. No strength in right arm; used left. Became diEity 
on sudden change of position. Headache subsequently increased in severity, 
right-sided weakness Iweanic more marked, and the patient became slightly 
confused mentally, Examination showed the mastoid acar to be healed. No dia- 
charge from ear. Patient could hear with right ear. Cold caloric in right oar 
produced nystagmus, but not nearly so marked as that produced in left; com- 
plained of blurred and troubled vision. Ophlbalmoscopic examination revealed 
congestion and slight oedema of both discs and flKstion nystngmua Mentality 
dull; no aphasia. Pulse BO; respiration irregular, bordering on C bey nc- Stokes. 
Cerebro-splnal Suid clear under pressure- 
Movements of pronation and supination were overdone. Asynorgia more 
marked on the right side, aa shown in his inability to coordinate tlie various 
muscles and joints. Asked to put his right hand back of his head, his arm 
would apparently wobble in every direction until he got it in place, or he would 

'* EoRleton, W. P. : Report of a Sue 
Oblltcraliaii of Ihe Ljiterol Sinus anil E; 
Wall and Anterior Surface of CerctieUum : 
p. 2T4. 
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raise the right hand with the left. The right hand was much weaker than the 
left 

Second Operation^ — The old mastoid cavity was therefore re-opened and the 
sinus exposed, but no trace of infection was found. 

Third OperatioiL — Cerebellar: Three days later. May 12, a cerebellar opera^ 
tion (W. P. £.) was performed, honorrhage from scalp being controlled by 
yon Hayden's instruments. The whole cerebellar fossa was exposed on the right 
side, and the posterior surface of the petrous pyramid removed as far as the 
internal auditory meatus. Difficulty was experienced in locating the sinus on 
acoount of granulations; but it was found by approaching from behind forward. 
A blunt needle threaded with heavy silk was passed just below the sinus knee 
encircling the dura from behind forward and out on the anterior wall of the 
oerebellar fossa. On flrst passing it the sinus was undoubtedly perforated. The 
sinus was obliterated by the instrument above at the knee, and was again 
tied with an encircling ligature as low down toward the bulb as possible. 
Beiweoi the ligatures the external wall of the sinus was then opened without loss 
of blood, and the incision was continued through the inner wall to the cere- 
bellum. This incision was afterwards enlarged, the opening into the cerebellar 
fossa beiqg directly at the angle of the anterior and external surfaces. There 
was no prolapse of the brain. Exploration with searcher at distance of 3 cm. 
loeated the abscess with capsule, pus flowing freely. On introduction of Whit- 
ing's Instrument (encephaloscope) , pus again flowed. The capsule could be felt 
at the bottom of the encephidoscope, and pressure expressed more pus. The 
absesfls was thoroughly cleansed and wiped out. There was slight herniation 
of the brain. A rubber tissue drain was inserted and the wound closed. 
Tlie oUiterating obturator was removed on the tenth day. Uninterrupted 



CEEEBELLAK ABSCESS. 

SECTION III. 

From Sinus Thrombosis Frequently Situated on One of the Surfaces 
in the Posterior Two-thirds of the Cerebellar Fossa. 

Ibbequlab Shape of Cebebellab Abscess; Its SuBoiciiL Impobtance. 

Many charts depict cerebellar abscess as round or oval; post- 
mortem examinations, on the contrary, show it frequently to be very 
irregular in shape, with prolongation from the main cavity, the open- 
ing into the prolongation at times being so small that it is frequently 
mistaken for an independent abscess cavity.^' 

The irregular shape of the cerebellar abscess is explainable by 
the recognized tendency of suppuration to follow white fibre tracts, 
avoiding the more freely nourished gray substance. 

Surgical Principles in Treatment of Adjacent Cerebellar 
Abscess. — ^With adequate and properly selected exposure the prin- 
ciples outlined above may be applied as in the treatment of adjacent 
abscess of the middle fossa. In cerebellar abscess, complete evacua- 
tion or, if possible, eradication, is especially important ; because with 
drainage alone the irr^ular shape of cerebellar abscess is frequently 
followed by refilling and extension of the suppuration. (See Sec- 
ondary Abscess, p. 59.) 

Attempts at eradication are necessarily attended with especial 
danger because of injury to the neighboring vital medullary centres 
during operation, or from subsequent compression. 

ABSCESS OF SINUS ORIGIN SITUATED IN OR ON POSTERIOR 

TWO-THIRDS OF CEREBELLUM. 

Abscess in this location is secondary to sinus thrombosis and may 
result from retrograde thrombosis of a cerebellar vein entering the 
sinus,^'' or from necrosis of the sinus wall itself. 

** NeuraaDD, H. : Cerebellar Abscess ; EnglUh Edition, 1907, p. 11. 

*^ Some of the inferior cerebellar veins empty into the transverse sinns, while the 
■igmold portion receiyes the internal auditory and some of the yeins of the meduUa 
•nd pon% 
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When secondary to a retrograde thrombosis the abscess is gener- 
ally situated in the lateral lobe, and as the thrombosis is frequently 
very extensive any portion of tlie cerebellum may be involved in the 



When the cerebellar suppuration is secondary to a necrosis of 
the sinus, the abscess is on the lateral lobe — "superficial brain 
necrosis" from direct extension. 

I. CEREBELLAR ABSCESS WITH SECONDARY SINUS THROMBOSIS. 

Cerebellar abscess may be the primary cause and not the result 
of a thrombosis of the lateral sinus. 

With increased intracranial pressure the sinuses, on account of 
the low venous pressure, are early obliterated, and, according to 
Wolbach,''' miiltiple small areas of brain tissue are herniated into 
tlie yielding points of the entrance of the arachnoid villi witliiu the 
einuses. The herniation is frequently followed by an occluding 
thrombus which, in the presence of infection, may undergo septic 
degeneration. The author has seen such an occlusion of the lateral 
einua during an operation for cerebellar abscess. On opening the 
Binus no bleeding resulted, although no clot was present, the inner 
sinus wall being pressed firmly against the outer by the increased 
intracranial pressure of the abscess. 



Abscess secondary to sinus thrombosis may be: (a) cortical or 
meningeal, ohronic or acute, from infection of the inner wall of the 
sinus, or of the lateral veins entering it. The situation may be on 
any surface adjacent to tie infected ainua (Fig. 13) ; (b) intnh 
cerebellar, without macroscopical evidence of cortical involvement, 
with capsule, or without limiting membrane, from retrograde 
thromlx>phlebitis of the cerebellar veins. The situation may be 
in any part of the homolateral hemisphere.^^ Thirteen per cent, of 
all cases of cerebellar abscess with labyrinthine involvement are asso- 

■■ Npumonn. H. : Dpr OtitlBche KleltiblmahBifm ; inOT, S. 0. 
" ButtlL, K. : A Cllnlcnl Study ot the SeroiiB and Purulent 
Ubjrlnth; Autkoriicd Irannlatlon ftu H. Ncicharl, 1B14, p. 1S3. Case 
- Martin, H. H., SnTannnh. Qn., and Crowe, B. J., Baltlmort 



B Wolbtcb. 



Report : Laryngoteope. Decemher. inaO. Vol. XSX, No. 12, p. 817. 

s! B. : Multiple HsttiIb of the Cerebruni and Cerebellum. Dm to 

iDtracniDlBl Freoaurr: Jour. litd. Ret., Vol. XIX. No. 1; New Scriea Juljr, 190U, VoL 
XIV, p. 150. (Reporta (wo cases ot ocrludtng th^oIn^llll In lateral elnua: Cane I. 
■uoelated wtb acute otltla, Caite Vllt, unanHocLnti'd. Lmtb Just oiternal to tbp tnrcular.l 
"Jonea. H. H. r Borne Unmanapenhle Compllcatlnna ot Suppuradve Mlddli; Bar 
Dlwaae, Urvnool Mci. Chlr. Jmir., 1SS9, Vol. XIX, p. 43; Britiih Ueiioal Journal. 
II, ISaS, p. 123!i : TnoMuitUmt IntematUmat Otologieat Oongreit, fl, Iiondaa, 18B8. 
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Plated with sinus thrombosie. The poeitiou of the abscesa ^v.iIl thus 
depend upon whether it originated directly from the petrous pyramid 
or from the ainus. 

in. TRAUMATIC; ACUTE OR CHRONIC. 
IV. METASTATIC; ACUTE OR CHRONIC. 

TREATMENT OF ABSCESS IN OR ON THE POSTERIOR TWO-THIRDS OF 
THE CEREBELLUM FOLLOWING THROMBOSIS OP THE LATERAL 

SINUS AND ITS COMMUNICATING VXINS. 

Incision Through Inner Sinus Wall. — If the diagnosis of cere- 
bellar abscess is positive, and the abscees is secondary to a sinua 
thrombosis, and consequently is probably situated in the lateral 
lobe of the cerebellum, exploration and evacuation may be conducted 
through the inner wall of the sinus, thus following in a general 
way the course of infection. On several occasions subsequent to a 
sinus throniboais operation, the writer has drained a cerebellar abscess 
through the inner sinus wall.^^ 



J. J.: PerisinUB AbBfesa. Male. Acute Otitis. Six weeks previoualy STnip- 
tomB of DUistoJd invoWement. Operatt^d. Perieinna abacesH found. Sinus not 
opened. Did well for eight days, but headache upon moving head. Then irregular 

niting and occaaional Bubnormal temperature. Later, rapid loss of Oesb and 
gradually aemi-eomatosc. Operated on twelfth day. ThromboaJB of lateral sinus 
ind and evacuated. Next day deep coma. Without an anesthetic a cerebellar 
abscess was evatruated through the inner sinua wall. Kelief inBtajitancoua. The 
patient, who had not Bpoken for two days, and who, during twenty-four hours 
jiad been in deep coma, opened bis eyes and became entirely rational. Did well 
for tlirce days, hut ahsceas did not drain well because of small aixe of opening, 
" lurth day chill with high l^mpuralure, which was repeutod. latGmal jugular 
ligated. No clot found. Death ten hours later. 

Conunent.— Although it was not recognized at the time, the thrombus was 
probably secondary to the abscess, as there were no symptoma of sinus tbrom- 
boais. The subsequent chill with high temperature wna due to a septic lepto- 
meninptis. 

In another case without sinus syraptoms, the removal of the bone 
over the sinus uncovered a localized collection of pus apparently on 
the sinus; examination revealed the inner surface of the abscess to 
B the cerebellar cortex, the sinus walls having undergone necrosis. 

Exploration Behind the Sinus Over the Lateral Lobe of the 
Cerebellum. — If the abscess is in the lateral lol)o of the cerebellum, 
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the dural exploration may be made behind the sinus, uncovering 
both cerebellar hemispheres. 

Cerebellar abscesses originating from thrcnnboeis of the lateral sinus, while 
generally located on or in the posterior two-thirds of the cerebellum, i^re fre- 
quently so situated, on either the upper or the under surface of the cerebellum, 
as not to be accessible by ^nature from behind the sinus. 

Influence of Displacement of the Affected Hemisphere Be- 
yond the Median Line. — ^Failure to appreciate the abnormal posi- 
tion occupied by the afiFected hemisphere has led me on several oc- 
casions to attempt investigation of the cerebellar surfaces after 
uncovering only the affected hemisphere. Opening the dura was in- 
variablv accompanied by herniation of the brain to a sufficient 
degree to prevent thorough inspection. 

Ventricular Puncture, by reducing the increased intracranial 
pressure will prevent destructive herniation, but displacement of the 
affected lobe beyond the median line necessitates incision of the dura 
over both lobes, to allow of proper inspection. 

Technic of Exposure behind the Sinus. — If the cer^>ellum over the lateral 
lobes is to be exposed, the opening in the bone must extend horizontally from 
the posterior edge of one lateral sinus to the opposite sinus; and laterally, 
from below the superior curved line to the foramen magnum. In removing the 
bone troublesome hemorrhage from the mastoid emissary and diploic yeins may 
occur. In cerebellar abscess the intracranial pressure is not only increased by 
the abscess, but also by an internal hydrocephalus — a usual complication of 
cerebellar abscess.** The increased intracranial pressure frequently obliterates 
the lumen of the large Tenous sinuses ; the blood, ordinarily carried by the sinuses, 
leaTing the skull by the normally small diploic vessels. It is impossible to open 
the dura without inmiediate prolapse of the brain and rupture of the pi arachnoid. 
If, however, a ventricular puncture is performed before the dura is opened, the 
sinuses become patent, the bleeding stops and the cerebellum drops back, permit- 
tisg dural incision without uncontrollable prolapse of the brain. The dural 
incision, to admit of inspection, must uncover both cerebellar hemispheres, 
extending from one lateral sinus to that of the opposite side. 

Situation of Abscess Secondary to Sinus Thrombosis. — 
No absolutely uniform relation that may be utilized surgically, 
exists between the point of infection and the situation of the abscess. 

Intracerebellar and intrapiarachnoid abscesses are rather uni- 
formly distributed over all surfaces and in all parts of the lateral 
hemispheres of the cerebellum. The middle lobe, however, is only 
infrequently the site of an abscess. Metastatic abscesses from pul- 
monary suppuration occur within the middle lobe, but of the other 

>«See examination of the pathological flndinss in 12S canes of cerebeUar abeceas. 
p. 105. ^^ 
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£ror reocxrded oaseB of middle lobe abBoeeses niHie an aboro aaqpimoa 
of not being either metastatic in origin, or of having originated from 
explorative punctures of the cerebellum. 

SITUATION OF ABSCESS IN CEREBELLUM IN 126 

AUTOPSY RECORDS. 

No, of Cases. 

On or near Anterior Surface of Cerebellum 30 

Whole of Lateral Hemisphere 11 

Not Stated 36 

In Posterior Two-thirds of Cerebellum 23 

On or near Lower Surface 6 

On or near Lower and Mesial Surface 3 

On or near Posterior and Mesial Surface 1 

On or near Upper Surface 1 

Lateral Surface 1 

Opposite Lobe 2 

In Middle Lobe 3 

Total 117 

Multiple Abscesses 10 

Bilateral 2 

Surgical Requirements for SystenuUic Explorcdion and Evacuor 
tion. — In the treatment of cerebellar abscess secondary to sinus 
thrombosis^ to meet the surgical requirement that the operative pro- 
cedure may be attended by a systematic exploration which will admit 
of a uniform operative localization of the suppuration and its com- 
plete evacuation, or eradication, it would be necessary in all cases : 

{!) To obliterate and doubly ligate the descending portion of the 
lateral sinus. 

(2) To expose the dura of the whole cerebellar fossa of the 
affected side, and as the affected hemisphere occupies a position 
beyond the median line, the bone over the unaffected hemisphere 
should be freely removed. 

(3) To perform a ventricular puncture in order to relieve the 
internal hydrocephalus. 

(4) Then to incise the dura, as far forward as possible, the 
incision extending backward through the obliterated sinus and con- 
tinued in whichever direction is necessary. 

Because of the variety of situations of cerebellar abscess, as found 
at post-mortem, no other surgical manipulation promises uniformly 
to locate the abscess or to allow of its complete evacuation or eradica- 
tion. 

Association of Extradural with Cerebellar Abscess. — At the com- 
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pletiofn of the intradural operation, the adjacent surface of the petrous 
pyramid should be inspected. Friedrich ^* and Hegener ^' assert 
that extradural abscess is the most frequent cause of cerebellar 
abscess. Although the author's experience does not substantiate this, 
he must confess to having on two occasions overlooked an associated 
extradural abscess during operation. 

** Friedrich : Die Eiterungen des Ohrlabyrintbes. Kfonograph. Wiesbaden. 
"Hegener: Verhandlangen der Dentschen Otologischen Gesellschaft; 1907. 



CHAPTER VIL 

FRONTAL LOBE ABSCESS. 

Introductory Note. 

The author's experience with frontal lobe abecess is limited to several casea 
of adjacent abscess and several of traumatic origin. 

The number of adjacent frontal lobe abscesses coming under the observation 
of any one man necessarily must be so limited as to preclude authoritative state- 
ment from him. This section, therefore, is based upon a review of the 145 or 
150 cases reported in the literature of the subject, with application to their 
treatment on the lines of the principles expounded in the body of this work. 

Having been begun with only a few pages recording the personal observations 
of the writer, this part of the book has expanded to its present proportiona 
after a survey of the literature had revealed repeated errors and hitherto unap- 
preciated viewpoints, and brought to the author's mind a realization of the neoea* 
sity for an exhaustive study of frontal lobe abscess. 

AlTATOMIOAL AND PATHOLOGICAL CONSIDEBATIONB PSOmJAB TO THE FbONTAL 

Region; Theib Surgical Impobtance. 

Abscess of the frontal lobe presents surgical problems different 
from those involved in abscess situated either in the temporo-sphe- 
noidal lobe, or in the cerebellum. 

The following anatomical and physiological peculiarities of the 
frontal bone influence its occurrence and course: 

(1) The mechanism of the nose and paranasal sinuses is for the 
protection, not only of the upper respiratory tract, but of the brain 
as well. By the aid of its ciliated epithelium^ its mucous glands, 
and its adherent elastic-tissue tunica propria, it adequately prevents 
the invasion of the bone by repeated adjacent infections within the 
nose and accessory sinuses. 

(2) When the protective mechanism of the nose is overcome, the 
protective mechanism of the brain tends to limit the infection, first 
to the dura — pachymeningitis externa — and, failing in this, to the 
subdural space — ^pachymeningitis interna. Both protective mechan- 
isms must be overcome before an abscess develops. Thus, in spite 
of the frequency of nasal suppuration, intracranial complications of 
nasal origin are very rare. 

(3) The compact bony structure of the roof of the orbit, of the 
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ethmoid, sphenoid, and inner plate of the frontal sinuses, without 
diploic tisane, coDtributes to the protection, the compact bony plates 
offering a bulwark against infection. The absence of cancellous tis- 
ane eliminates a harbor for the growth or latency of micro-organisms, 
such 88 is furnished hy the mastoid. If, however, the infection in- 
vades the compact bony plate, extensive nutritional death from ne- 
crosis, not caries, results. Necrosis of the compact tissue of the 
posterior frontal wall of the roof of the orbit or ethmoid is frequently 
accompanied by the formation of an extradural abscess which, clinical 
experience teaches, is frequently followed by or associated with an 
adjacent abscess of tlie frontal lobe. Anatomically, this association 
would be expected in this rt^ion, 

(4) Direct vascular paths run from the mucosa of the accessory 
sinuses through the bone into tlie dural plexus, communicating with 
the veins of the cortex and the longitudinal sinus. 

(5) There exists, in addition, an intimate vascular and nutritional 
relationship between the frontal bone and the dura, covering the 
frontal lobe.* Consequently, infection of the vessels of the diploe 
of the frontal bone — osteomyelitis — is associated with subperiosteal 
and extradural abscess, frequently with sinus thrombosis, and occa- 
Bionally with intradural abscess. 

Isolated irritation of the inner layer of the dura stimulates the 
I bony growth of the overlying skuH, as shown clinically by the fre- 
I qnency with which dural endothelioma is covered by a bony exostosis. 
T The presence of an exostosis of one of the flat bones of the skull 
I warrants a diagnosis of an adjacent dural endothelioma. 

These anatomical conditions render the frontal lobe a unique 
I, field, which — when infected — gives rise to pathological changes and 
Ifllinical manifestations not common in other parts of the skull. 

The frontal lobes of the brain also possess anatomic^ and 
Iphysiological peculiarities which markedly influence suppuration 
within the dura, and which render the diagnosis and treatment of 
l&ontal lobe abscess especially difficult: 

(1) The position and anatomical relationships of the frontal 
Kjobes make them especially liable to trauma. 

(2) The frontal lohes form the ''silent area" of the brain. This 
■iaj^ly accounts for their remarkable tolerance of trauma. 

(3) The frontal tips are attached to the dura by minute blood 
iTBsaels, which assist in holding it in position. These are easily rup- 




Fin. 211. — Frontal lobe DbsrcKa nnd pt'rforatinn into latcrnl vmtricle. with 
(wcquent cerebral hernia. Area of infUtration e^Ltendinf; from the bernia into 
B ventrick. I-steral rentrirle ni aSected side was fliled with pus, which wbb 
within the lateral ventricle — "encapsulated empyenia of 
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tured by trauma^ causing hemorrhage into the pia and subarachnoid, 
and rendering the frontal lobe especially liable to infection whenever 
the protective mechanism of the nose and dura is broken through. 

(4) The limited area of the frontal lobe admits of the formation 
of only a small collection of pus without involving the cerebral 
ganglionic masses, or perforating into the ventricles or the sub- 
arachnoid space. Perforation into ventricle or subarachnoid space is 
rapidly followed by death. In guarding these structures nature gen- 
erally succeeds in limiting frontal lobe suppuration to a small com- 
pass. While a few large ones are recorded, the vast majority of 
frontal lobe abscesses are of small size and low virulence, being 
frequently latent, remaining dormant for a considerable period before 
presenting outstanding symptoms — ^frequently not until rupture into 
the ventricle or piarachnoid ushers in the fatal termination. (Fig. 
29.) 

The protective mechanism of the brain apparently succeeds in attenuating 
the virulence of many micro-organisms which have entered the brain substance, 
as a certain proportion of the brain abscesses are sterile on evacuation, and the 
great majority of frontal lobe abscesses are of low virulence. 

(5) The anterior portion of the frontal lobe derives its blood and 
nourishment from the branches of the anterior cerebral artery, which 
is, itself, a loop. In the presence of localized suppuration in the 
frontal region, the reactive forces, having been already subjected 
to strain in its encapsulation, the development of meningitis, general 
or localized, is a much more frequent occurrence than during the 
formation of brain abscess in the temporo-sphenoidal lobe. There- 
fore, when adjacent frontal lobe abscess has developed, any additional 
disturbance — extension of the abscess or injury to the cerebral tissue 
during its evacuation — is badly borne because of the poor blood sup- 
ply of the frontal lobe: — witness the high mortality following 
operations for frontal lobe abscess. 

Influence of Trauma. 

Trauma plays a much more important part in the production of 
frontal lobe abscess than of abscess in any other part of the brain. 
Given symptoms of increased intracranial pressure, with history of 
trauma in the frontal region, abscess of the frontal lobe is to be sus- 
pected. The explanation for this may be found in the relatively 
frequent disturbance of the vascular supply of the frontal lobe. 
Throughout the skull the dura is held firmly to the bone by fibrous 
connective tissue; the brain, however, is attached to the dura by the 
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blood vessels and nerves, la the frontal r^on the anterior poles 
of the brain are attached to the dura by small veins which, after 
ramifying on the cerebral cortex, become part of the dural plexus. A 
certain amount of movement of the brain as a whole is allowable 
between the brain and the dura, the movement being in the sub- 
dural and subarachnoid spaces and in the brain itself. 

In severe concussion or contrecoup violence, however, the dis- 
placed brain's weight is thrown against the frontal poles, causing suf- 
ficient displacement to rupture the minute vessels holding it to the 
dura and causing pial and subarachnoid hemorrhages. With milder 
forma of injury the anterior frontal poles of the brain are fre- 
quently the site of hemorrhage in the pia and subarachnoid space; 
while a violent injury to the skull is generally productive of a dis- 
organization of the cerebral tissue of the region affected. The writer 
does not recall a case of a fractured skull which did not show heraor-* 
rhage into the pia and piarachnoid spaeo of the frontal poles. 

Similar hemorrhage occurs, though mueli less frequently, in the 
temper o-sphenoidal tips. On the other hand, the vessels of the dura 
itself are not injured without direct violence because of its firm 
attachment to the bone. A rupture of the middle meningeal artery 
is always associated with a tear in the integrity of the bone. 

Trauma of the frontal lobe, however, does not give rise to abscess 
unless associated with infection, although recently cases have been 
reported in which transmitted trauma from shell shock with but slight 
external injury has produced frontal lobe abscess. This is of the 
greatest surgical importance, demonstrating that transmitted trauma 
without bodily injury, may give rise to such a degree of cerebral 
disorganization of the frontal lobe as to cause abscess formation. 
The lowered resistance permits the micro-organisms from a distance 
to be deposited by the circulation,^ While trauma alone is well 
borne, the frontal lobes are unusually susceptible to a combination 
of infection and trauma ; thus compound fracture of the skull, with 
involvement of the frontal sinus, is followed by suppurative menin- 
gitis in a larger proportion of cases than in other re^ons. 



As there exists an intimate nutritional relationship between the 
diploe and the dura of the frontal bone, and through it with the cere- 
bral tissue itself, any disturbance of the nutrition by infection or 
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trauma of the frontal region is apt to be associated with extradural 
and frontal lobe abscess. 

The following pathological associations are of surgicaJ import- 
ance: (1) Osteomyelitis of the frontal bone, originating from para- 
nasal suppuration, is comparatively frequent, although it is almost an 
unknown condition in the other flat bones of the skull. I have seen it 
attack the temporal bone from aural infection in but one case. It 
follows extension of infection from the frontal sinus, or more fre- 
quently trauma during a frontal sinus operation. 

(2) Intradural abscess is associated with extradural abscess in a 
considerable proportion of cases of infection from the nasal sinuses, 
from the orbit, or from a complicating osteomyelitis of the frontal 
bona In the temporo-sphenoidal region, although an extradural 
abscess is of frequent occurrence, it is but rarely complicated by a 
brain abscess. 

In the process of limiting the suppurative focus external to the 
dura, the resisting powers of nature, as a rule, prevent its spread 
into the cranial cavity. In the frontal r^on, however, the associa- 
tion of extradural with intradural abscess is so frequent, that it would 
appear as if an extradural collection either favors or is coincident 
with the formation of a brain abscess itself.^ 

The uncovering of an extradural abscess during an operation 
around the mastoid never in itself snggeets the advisability of open- 
ing the dura ; but operative experience has taught the author that, 
having found an extradural abscess of the frontal region, an intra- 
dural abscess is to be suspected. He has therefore come to r^ard 
the operative finding of an extradural abscess adjacent to an infected 
sinus a distinct indication for the exploration of the brain itself. 



D, McS. Main: Adjacent Frontal Lolje Absoeas Following Frontal Sinni 
DiseBse, Orbital Phlegmon, or OBtcomyelitis, and Associated witb Extradural 
Abacess. 

Previous History. — Fneiimonia five years bctorp; always had some "noee 
trouble," with aligbt discharge, since childhood: had lost Bcnse of smell for past 
three years. 

About three weeks before admission to hospital suddenly had pain and 
awelling of right eye; swelling extended to other eye and then subsided; two 
weeks later pain in head, with recurrence of swelling of right eye. 

Examination. — Slight exoplithalmos of right eye. with b^inning chemosis 
and diplopia; limitation of motion toward nasal side. Polypoid degeneration 

■ Oertcr, P. H. : Die Korapllkaflone n aer StlmlmhlenentiandrincPTi : BeUrOoe tur 
Atuttomte, Pathotairtf^, una JTIMU dn- UtintMhleH. Bntln. S. KargcT. 1009. (Collccled 
ee tronlal lobe BbscesiwR. zn or 40 per cent, ot whipfa bad an AaMKlating extradural 
abiceia. He found but 28 casag reportEd of extradural abactN alone.) 
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of mucous membrane of nose, polyps filling both noatriis; cream; pus Ed both 
noalriU, apparently from ethmoida. 

X-Rajr Findings. — Frontal sinuses modi-rate size, multilocutar, deScienc; of 
ilhuiiinHliim both sides, mure marked on riglit; haziness right ethmoid. 

Diagnosis. — I^rbital abscess from ethmoid Biippuration. 

Operation. — Rigbt-sided orbitnl absi'ess evaeualed; caries of orbital wall of 
anteriiir ethmoid celtai ethm^ids and frontal sinus filled with pus; pus 
evacuated. 

Examinatiiin of pus from sinus revealed large Gram -negative bai^illi. 

Patient did well fur three ireeks. Exophthalmos slowly receded. Discharged 
from hospital. 

Subsequent History. — Several days later profuse discharge from wound, with 
severe pain in head, starting from bridge of nose and extending over top to back 
of head. Temperature and pulse normal; forehead puffy and tender; no ten- 
derness over wound, whidi was now almost entirely closed. 

X-Ray Findings. — Frontala, right post-operative, left, marked deflcicncy of 
illumination. 

Second Oper&don. — T^ft frontal sinus opened; found to contain pua; thor- 
ough removal of mucous membrane, followed by tight closure; right frontal sinua 
re-opcned; large area of osteomyelitis of frontal bone found, osteomyelilia ex- 
tending into orbit, with necrosis of roof of orbit; small st^ucelra removed; 
dura beneath osteomyelitis covered by flattened granulations. 

Following second operation patient did well for a few days; suddenly intense 
headache. Lumbar puncture; smear negalive; culture negative — no bacilli. Fol- 
lowing day, acute delirium, deep coma and sudden death on second day. 

8URGICAI, CLASSIFICATION. 
Prontal Lobe Abscesaes, like abscess of the cerebellum, should be 
divided into: I — Chronic Adjacent (Secondary) ; II — Acute Adja- 
cent (Secondary) ; III — Intercurrent (Tertiary) to sinus thromlrosis 
or progressive oateomyelitis; IV — Traumatic; V — Metastatic. 

AtUACENT Frontal Lobb Abscess. 

Occurrence. — Adjacent frontal lobe abscess is of very infre- 
quent occurrence, there being not more than 150 cases reported in 
the literature of the subject, while there are records of over 900 
cases of adjacout abscesses of the middle foasa. 

It will be asked why it ia that, with nasal suppuration almost 
I oniveraal and aural suppuration comparatively infrequent, the num- 
I ber of adjacent brain abscesses of otitic origin are many times more 
1 numerous than those of nasal origin. 

The explanation is simple — Ihe nose and accessory sinuses are 
I48eenlia!ly a mechanism for the proteciion, not only of the upper 
mreapiratory tract, but of the underlying bone of the nose and para- 
I nasal sinuses. On the other hand, the mucous membrane of the 
B juit.riim and the mastoid cells is merely a cellular covering of the 
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bone, which is easily destroyed, thereby allowing invasion of the 
bone. 

Histologioally the lining structwre of the bony cavities of the 
nose and paranasal sinuaes ia made up of mucous glands and vascular 
erectile tisane containing lymphatic tissue or veasela covered by cili- 
ated columnar epithelium, with a connective and elastic tissue 
stroma firmly adherent to the nnderlying periosteum. Each of these 
elements is designed for the prevention or removal of infection, — 
the secretion from the glands for encapsulation and attenuation of 
micro-organisms and foreign substance, the lymph tissue for their as- 
similation, the erectile tissue for the mechanical obstruction to their 
entrance, and the cilia for their removal. Even after infection of this 
lining structure itself, the hypoplastic mucoid degeneration, so-called, 
carries on the process of protection, while the elastic lamina propria, 
with its firm adhesion to the bone, prevents the micro-organisms from 
attacking the bone. 

Other factors must be added to the usual infective diseases of the 
nasal sinuses before the brain can be involved from the sinuses. 
These factors are trauma, from blow or fall, or coincident with opera- 
tion on the sinuses; infection by virulent micro-organisms; and acute 
exacerbation of a chronic process by re-infection, or the assuming of 
virulence by attenuated micro-organisms, when they reach or are 
transplanted on previously unafFected tissue, such as compact tissue 
of the bone, the dura, or the piarachnoid. 

Trauma and renewed virulence generally act together, as during 
operation or in fracture of the inner plate. 

Virulent infection, or greatly lowered resistance such as follows 
scarlet fever or diphtheria, may cause a complete disorganization 
of the soft tissue lining the sinuses, with perforation of the outer wall 
of the ethmoid cells or of the anterior wall of the frontal sinus, 
associated with bony necrosis, with or without extension into the 
cranium. 

In a large number of reported cases frontal lobe abscess was pre- 
ceded by an acute suppuration of sufficient intensity to cause redness, 
or a bony necrosis of the outer frontal sinus wall and the lamina pro- 
pria of the ethmoid, with an associated orbital phlegmon. 

If, during operation, the frontal sinus is forcibly curetted, thereby 
not only removing the chief barrier, but liberating micro-organisms 
wbifb have been attenuated by encapsulation in the mucous secretion 
and tissue, and transplanting them into the vuscular spaces and 
lacunffi of healthy bone, whereby they assume virulence, there may 
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result osteomyelitis, perivasculitis, or retrograde thrombophlebitis, 
eventuating in pachymeningitis interna, suppurative leptomeningitis, 
einus thrombosis, or brain abscess. 

Milligan,* in forty frontal sinus operations, encountered frontal 
lobe abscess in two, or five per cent. 

In abscess following acute virulent infection, the intense pain of 
bony involvement is of diagnostic value, as it will precede the clinical 
manifestations of cerebral extension. When the abscess follows the 
trauma of an operation, the pathological process being perivascular, 
there may be no complaint of pain. 

Origin of Infection. — In adjacent frontal lobe abscess the orig- 
inal site of infe<'tion is from the nasal accessory sinuses or the orbit, 
or from a complicating osteomyelitis of the frontal bone itself, origi- 
nating from either the sinuses or the orbit. 

Of the adjacent frontal lobe abscesses originating from the nasal 
sinuses, the vast majority follow suppuration of the frontal, or of the 
frontal and ethmoids together; a few are reported as originating from 
the ethmoids and sphenoid, but none from infection of the sphenoidal 
sinuses alone. 

As the ethmoid mucous membrane is s^arated from the dura 
only by a thin layer of compact bony tissue, suppuration of the eth- 
moids would naturally be regarded as a frequent cause of brain 
abscess or meningitis; in reality the ethmoids alone but infrequently 
cause intracranial complications, despite the fact that tlio ethmoids 
are the frequent site of operative pro<'edura This immunity is main- 
tained because the nutritional supply of the superior surface of the 
ethmoid bone itself is not easily disturbed, necrosis of the ethmoid 
roof being very rare. The operative proc'edure must be of a gentle 
character, since perforation of the ethmoid plate is attended with a. 
high mortality. In removal of the mucous membrane it is to be re- 
membered that the attachment of the lamina propria to tho bone is 
loose, the lining membrane being easily removed, while the absence 
of diploic tissue prevents latent infection. 

Ethmoid suppuration, however, by necrosis of the lamina propria, 
is frequently the cause of an orbital phlegmon. An orbital abscess is 
the direct cause of frontal lobe al)scess in a large proportion of cases 
— about 12 per cent 
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Paths or Intcctioit. 

In adjacent abscess, infection extends either by (1) — direct con- 
tinuity of tissue suppuration; (2) — through thrombosis of veins in 
the mucosa (thrombophlebitis) ; (3) — through a combination of con- 
tinuity of tissue suppuration and thrombophlebitis ; or, (4) — through 
a complicating osteomyeiitis. 

(1) — Infection by Continuity of Tissue Suppuration: (a) Exam- 
ination of the reported oases of frontal lobe abscess sliows that in 
numerous instances the diseased mucous membrane of the frontal 
fiinuB was in direct contact with the brain itself through necrosis of 
the dura and of the posterior sinus walls (an intracerebral abscess 
witLhastalk). 

With an intact dura a piarachnoid abscess may be formed, adja- 
cent to a necrotic posterior wall ; the intrapiarachnoid abscess being 
the result of an infection of the eerebro-spinal fluid, called by the 
toxic irritants in the infected area to protect tlie brain. 

On account of the anatomical peculiarities of the nasal sinuses, 
while the mucous membrane is frequently infected, the bone itself ia 
comparatively rarely involved ; when attacked, however, it is the seat 
of necroflis from nutritional death — not carie» — as the structures 
are made of one firm layer of compact bony tissue, and not, as in the 
temporal bone, of cancollons tissue with compact tissue boundaries, 
In consequence of this absence of soft, medulta-filled cancellous tis- 
sue, the frontal bone does not furnish a harbor for bacterial growth as 
does the temporal bone, the structure of which favors caries and 
latent infection. For the same reason ebonization, a reparative, but 
pathological process of the mastoid, is not encountered in the nasal 
accessory sinuses. 

The mucous membrane of the frontal sinus is more firmly held to 
the periosteum of the bone by the tunica propria than is that of the 
ethmoid, while the mucous membrane of the sphenoid is compara- 
tively loosely attached. Therefore bacterial invasion into the tunica 
propria itself is much more apt to he followed by necrosis in the 
frontal than in either of the other sinuses, although the free venous 
drainage of the sphenoidal mui-ous membrane into the adjacent 
cavernous tissue is its chief protection. 

(ft) Onodi describes 'lialf ethmoidal canals," through which 
the ethmoidal vessels pass and in which the mucous membrane of the 
nose comes in direct contact with the dura and with the periosteum 
of the orbit, thus favoring extension by continuity." 

PD und nrcbralcii Knmpllkationen 
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(c) Dehiscence in the bony structure of the cells thamaelvea 
likewise favors extension of infection by this path. 

(2) — Infection by Retrograde Thrombopklebitw or Perivascu- 
litis of the minute veins in the mucosa of the frontal sinua which 
communicate freely with the dural and pial veins and with the venous 
sinuses. This, i. e., thrombophlebitis, is the path of infection in a 
large proportion of eases. It is associated with an intact posterior 
wall of the frontal sinus, and within the dura the abscess is sepa- 
rated from the overlying dural membrane by apparently normal 
cerebral tissue; or it occupies the subdural space. 

Although a certain proportion of the recorded cases give the 
lymph vessels as the path of infection, this claim is not substan- 
tiated by miciroscopical evidence."' ^ 

(3) — Infection by a Combination of Tissue Suppuration and 
Thrombophlebitis: In this case the tissue suppuration causes an 
involvement of the posterior wall of the frontal sinus, while the 
thrombophlebitis is tho originating cause of the intracerebral 



(4) — Infection by a complicating Osteomyelitis, when the frontal 
lobe abscess may be either an adjacent paranasal sinus brain abscess, 
or, what is more frequent, secondary to osteomyelitis. In the latter 
case the abscess may be far removed from the nasal sinuses. Osteo- 
myelitis of the frontal bone, following acute infection or operation 
upon the frontal sinuses, is primarily a thrombotic process involving 
&G soft vascular layers of the diploe. In its extension both the inner 
and outer tables are involved. Consequently osteomyelitis is always 
associated with a sub-periosteal and extradural abscess* and with 
necrosis of the compact bone of the roof of the orbit. The involve- 
ment of the veins themselves is generally far beyond the apparent 
area of bony involvement. Failure of complete eradication of the 
process during operation on the skull is largely responsible for its 
subsequent recurrence. 

'Torner. Logan A.: The LyinphBtlc Apparatua of the Kote aod NaBopharjni 
In Ila Relation to the RvbI of the BodT : Vn-hoitdliiHani dri lint. InlmalitKialen 
barvniio-BlitKolotUehfn Kimgrtuet. BrrllD, IDll. 8. 115. (R«vkwi IKciiBture and 
Bndi no poaltlTe CTldeDce nf iDvaaton of the brain bj Ij'niphallra.) 
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kranleUen und ceri'bral™ KnmpiikitlonFD dpr SilmhljhlenpniiQiidUDgeii : irth. Ur 
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Adjaooxt Tboktal Lon Abscess AssociAnD with Ostboictklitis. 

The dura offers firm resistance to infection of the intracranial 
contents; but mj experience teaches &at when osteomyelitis leads 
to necrosis of the bone of the orbit or the posterior sinus wall, because 
of the intimate nutritional and vascular supply of this r^on the 
development of extradural abscess in this area is apt to be associated 
with adjacent intradural suppuration. 

Iniercurrent (Tertiary) Brain Abscess, Associated ivUh Paror 
sinoidal Suppuration biU Secondary to Osteomyelitis, Longitvdinai, 
or Cavernous Sinus Thrombosis, and Situated at a Distance from 
the Primary Site of Infection: In osteomyelitis from nasal infection 
a thrombophlebitis of the diploic and dural vessels occurs at a con- 
siderable distance from the area primarily infected. This thrombo- 
phlebitis may extend inside ihe dura, causing either a brain abscess 
or, more frequently, longitudinal or sinus thrombosis, which in turn 
may be the immediate origin of a localized intradural collection of 
pus. The immediate origin of the brain abscess determines its loca- 
tion within the cerebral substance, just as thrombosis of the lateral 
sinus, when the direct cause of cerebellar abscess, determines the site 
of the abscess, placing it on any surface or on any part of its tribu- 
taries, possibly remote from the original site of the primary infec- 
tion, on the petrous bone. 

In the determination, then, of the location of a brain abscess, the 
immediate originating pathological process — osteomyelitis, longi- 
tudinal or cavernous sinus thrombosis — should be considered as if it 
were secondary to a complicating condition. The abscess may be 
situated at a great distance from the nasal sinuses. In a case re- 
ported by Knapp a brain abscess secondary to a longitudinal sinus 
thrombosis was situated near the torcular, although the primary in- 
fection was in ihe accessory sinuses.^ 

Types of Frontal Lobe Abscesses. 

I — Chronic Adjacent (Secondary) ; 

(a) Intracerebral without macroscopical evidence of cortical involve- 

ment; 

(b) Intracerebral with a stalk; 

(c) MeningeaL 

IT — ^Acute Adjacent (Secondary) ; 

(a) Intracerebral without macroscopical evidence of cortical in- 

Tolvement; 

(b) Meningeal. 

^J^fSP* ^old : Osteomvelttts of the Skull with Empyema of the Nanl Accev- 
V 7 St ibf ThrombosU ; PyemU ; Death ; Autop«j ; AreMvew of Otology, 1008, 
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III — Intercurrent (Tertiary) to progreBBive osteomyelitis or longitudinal 
or cBvernoua sinus tlirombosiB; 

(1) Ciironic; 

(2) Acute. 
IV— Metastatic. 

V — Tnumstia 

ADJACENT MENINGEAL, SUBDURAL. 

There is clinical evidence tliat Bubdiiral adjacent abscesses are 
more common in the frontal region than in any other portion of 
the brain. {See Case VIII— A. Jl. M., p. 37.1 The subduntl 
space apparently possesses great resistance to infection, subdural 
abscess being infrequent. In frontal sinus disease, however, there is 
microscopical evidence (Streit)^*' that once the mucous membrane 
barrier is overcome and the vessels of the bone invaded pachymenin- 
gitis interna and small subdural collections of pus are frequently 
present. 

Pachymeningitis interna and small subdural abscesses are na- 
ture's effort to limit the process. Either process may not give rise to 
clinical sjTnptoms sufGeient to excite suspicion of its existence ; when 
present, however, any trauma, such as in an operation on the frontal 
sinus, may occasion a virulent leptomeningitis, an unexpected, fre- 
quently terminal development. 

von Hinsberg " examined microscopically a case in which death 
from meningitis rapidly followed an operation for frontal sinus dis- 
ease He found that without microscopic evidence of necrosis the 
bone was traversed by numerous small vessels, some of which were 
thrombosed, the process evidently being of long standing. Between 
the dural layers were several large cavities filled with albuminous 
fluid and microorganisms. Two of these cavities communicated with 
the subarachnoid space, a direct connection between the outer sinus 
wall by way of the thrombosed vessels being demonstrated. One 
focus remained encapsulated against the subdural space while others 
perforated it, occluding the subdural and the subarachnoid spaces and 
thus preventing infection. At the operation these were broken down, 
causing a purulent leptomeningitis. 

Streit^^ demonstrated experimentally that a subdural absceas 
limited to the subdural space can be produced under favorable con- 
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ditions, the subdural space itself being generally akipped in Uio ex- 
tensive infective process from the frontal ainns to the subarachnoid. 
He preeumeB that a subdural abscess probably is the second stage in 
the devctopment of leptomeningitis. The value of Streit's and von 
Hinsberg's microscopical and experimental work lies in its demon- 
stration that pachymeningitis interna and small foci of subdural pus, 
which have not given rise to symptoms and whose presence is con- 
sequently unsuspected, may exist, and, by the trauma of operation on 
an infected frontal sinus, may give rise to virulent leptomeningitis or 
brain abscess. 



Adjacent PiARAcaaoiD Abscess. * 

The reported cases make it appear that this type of meningeal 
abscess is not as frequent in the frontal as in the temporo-sphenoidal 
region, nor does it attain as large a size. These characteristics are 
probably accounted for by the absence of cancellous tissue in the 
nasal region, an irritating area of bony caries, consequently, being 
much less frequent in this region than in the temporal. 

Piaracbneid abscess is originally of toxic origin from the irrita- 
tion of an adjacent bony in6ammation — serous meningitis — which 
later becomes infected by the invasion of micro-organisms into the 
protective collection of cerebro-spinal fluid. 

As in the temporo-sphenoidal region, if the irritating cause is re- 
moved before the infection occurs, the collection of cerebro-spinal 
fluid will disappear. Cases are recorded of the disappearance of the 
cerebral sjTiiptoms by sinus operation alone, without the opening of 
the dura. 



ADJACENT ABSCESS "WITH STALK." 

This type of abscess is of relatively more frequent occurrence in 
the frontal lobe than in either the middle or the posterior fossa. As 
with temporo-sphenoidal abscess, and for the same reason, abscess 
with a stalk offers the best prospect of recovery. Although only 
twenty case's of frontal lobe absceas have recovered, three have been 
spontaneously cured by rupture and evacuation through a stalk. The 
establishment or utilization of a stalk — nature's method of cure — in 
frontal lobe abscess, as in temporo-sphenoidal abscess, should be the 
fundamental surgical aim. With a stalk present the operative moT^ 
tality should be low. 
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This type of abscess is generally situated in the white mediiUary 
substance, about one-half inch from the cortex. It is usually of a 
small size and of very low virulence, remaining latent for long pe- 
riods of time. The literature records a few cases of the abscess 
growing backwards, involving the speech area on the left side, and 
then the face and arms. 

Metastatic Abscess is relatively more frequently encountered in 
the frontal lobe than in other portions of the brain, and the left 
frontal lobe is attacked more frequently than the right.'" 

The special predilection of metastatic foci to find lodgment in the 
frontal lobes would favor the view that the return circulation through 
the veins of the frontal lobe furnishes a favorable condition for 
thrombotic-embolic formation — slowness of currcut and ebbing with 
poor resistance.'* This latter condition may be aeaisted by the 
anatomical peculiarity of the arterial supply of the frontal lob^ 
coming as it does from a loop of a loop — the anterior cerebral artery ; 
and therefore the arterial supply, while ordinarily ample, is easily 
disturbed by traumatic or inflammatory influence. 

Among metastatic abscesses should be included all frontal lobe 
abscesses of otitic origin, as a careful examination of the literature — 
Lombard," Berens,'* Schwabaeh,''' Nonne,'* von Hinsberg '^ — will 
demonstrate that they all possess the diagnostic peculiarities of meta- 
static abscess, namely, an apoplectiform onset, which although often 
80 mild as to escape notice, still can be elicited by careful examina- 
tion and location of the abscess at a distance from the primary in- 
fection, to which site it has been conveyed by an intercurrent osteo- 
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myelitis or the involvement of a large venous channel, such as the 
longitudinal sinus. 

The surgical importance of the relative frequency of metaetatio 
abscess being situated within tlie frontal lobe, especially on the right 
side, should be more generally appreciated, as in a case in which a 
metastatic abwess is euspcv.-ted (with aympl/ims of cerebral suppura- 
tion but without localization), the operative exposure should be large 
enough to admit of exploration of the frontal lobes, especially of 
the loft. 

TRAUMATIC FRONTAL LOBE ABSCESS. 

As would be expected from its exposed position, traumatic abscess 
is relatively common in tlie frontal lobe, and for the reason that this 
area is silent, the encapsulated suppuration is apt to be overlooked 
until a fata! meningitis has developed, (Sco Case XXIT, p. 125.) 
Experience has taught the author that, given a history of trauma of 
the frontal region, especially if a fracture of the frontal bone is 
known to have occurred, slight but continued symptoms — such as 
headache, slight changes in disposition, dizziness, etc. — call for an 
exploration of the frontal region. In the author's experience the 
results of operative treatment of localized frontal lobe abseees of 
traumatic origin are most satisfactory, the operative mortality being 
very low, in contradistinction to the high recorded mortality in adja- 
cent frontal lohe abscess. 

luMEDiATB Occasion of Adjaci^nt Abscess. 

In a large proportion of the reported cases the adjacent frontal 
abscess has been preceded by operative trauma on an accessory sinus. 
So uniformly has this occurred that it is necessary to assume either 
that the operation on the sinus was the immediate occasion of the 
intradural suppuration, or that the intracranial origin of tlie symjj- 
toms was not appreciated by the surgeon at the time of the sinoa 
operation.'" 

While the latter supposition indubitably explains many of the 
cases, the writer is of the opinion that undue trauma during a sinus 
operation is also frequently responsible. The forcible curetting of 
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the firmly adherent membrane from the posteriOT* wall of the fnmtal 
tinns produces a condition similar to an acate Timlent infecti<m bj 
liberating into the damaged bony tissue micro-organisms whidi hxve 
been attenuated by the protective mechanism of the accessory sixniaeB; 
these organisms again become Tirulent, attack the blood yessds of the 
denuded bones and produce a thrombophlebitis with extenai<m into 
the central tissue by their transplantation into new soil, finding here 
a fayorable medium from the damage done to the tissues by the 
operator. 

Situation or AsjACE:rT FaoirrAL Lqbb Abscess. 

The situation depends upon the point of infection. As the frontal 
sinus has great yariations in its size, the abscess may be situated in 
any part of the frontal lobe. It is consequently of great impOTtanoe 
that a roentgenogram be taken, depicting at least the limitations of 
the frontal sinus. Among the recorded cases such a high proportion 
present necrosis of the posterior wall adjacent to which the abscess 
was situated, that the writer is led to believe that such an inflam* 
matory defect is of greater surgical assistance than is the operative 
finding of a defect of the posterior. Either in itself is more or less a 
guide to the location of the abscess. Where the abscess is due to com- 
plicating osteomyelitis, longitudinal, lateral or cavernous sinus throm- 
bosis, it may be situated at a great distance from the infecting sinus. 

Presence of Capsule: Adjacent frontal lobe abscesses follow tlie 
same rule as r^ards capsule formation as do abscesses of the middle 
fossa; although, on account of the low order of the virulence, the 
limiting membrane is frequently slight in spite of the long duration 
of the abscess. 

Opebative Result in Recobded Cases or Adjacent Abscess. 

An exceptionally high mortality — disproportionately much 
greater than abscess in any other region of the brain — attends frontal 
lobe abscess. 

Of the 87 cases collected by Boenninghaus,^^ only 15, or 17 per 
cent, recovered, a mortality of 83 per cent Of the 15 that recovered 
three are reported as having been evacuated spontaneously, leaving 
but twelve out of the 87, or about 14 per cent of the total number 
as successfully operated upon. Boenninghaus's compilation thus 
demonstrates that the surgical means adopted had been inadequate, 

** Boennlnghaus : Chlrurgie der NebenbOblcn Inkl. Cbinirgie dcr Bndokranlellen 
Kompllkationen : Jiandbuch der tpez, CMrurgie dca Ohrea und dcr oboren Lujtweg^, 
Bd. III. Part li, S. 239. 
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or had been misdirected, especially bb nature, unaided, BuccesafuUy 
evacuated 20 per cent, of the total recoveries; whereby the inference 
is forced that with proper technic the mortality should not be high. 
Treatment.- — As in a large number of the reported cases of 
frontal lobe abscess the patient died suddenly before a positive diag- 
nosis had been made, operation must be perfonned while the diag- 
nosis is still largely problematic, and cousequently must be more or 
less exploratory. 

Principles of Exploratory Intradural Operation, — Surgical pro- 
cedure must meet two requirements of all intradural explorative 
operations. It must be through a clean field, so that, with failure to 
locate the abscess, the dura may be tightly closed ; it must be so 
conducted that direct or indirect damage to cerebral tissue is most 
improbable. 

Operative Intradural Policy. — In proposing a policy of surgical 
procedure for frontal lobe abscess the surgical observations previously 
described should receive consideration. As the operative results in 
adjacent frontal lobe abscess have been much poorer than in adjacent 
abscess of the middle or posterior fossa, while post-operative papill- 
oedema and hernia cerebri are frequent ; and as traumatic secondary 
compression is frequently the cause of the fatal result ; and, moreover, 
while nature, unaided, has cured one-fifth of all the cases that have 
recovered by spontaneous evacuation — for few deaths result after 
spontaneous evacuation — therefore, any operative procedure should 
be planned to evacuate the abscess as nearly as possible after the 
method of nature, 

Technic of Operations for Suppurative Lesions of the Accessory 
Nasal Sinuses. — All operations on the paranasal sinuses should con- 
sist of simple drainage through the nose, or of an external operation 
with delicate but thorough eradication of the diseased mucous mem- 
brane, simple drainage being insufficient and forcible curetting dan- 
gerous, Streit,^^ von Hinsberg,-* and Zemann '* have demonstrated 
microscopically that pach^Tueningitis interna and small subdural foci 
may be converted into a general septic meningitis. 

Termination, — Cases of adjacent frontal lobe abscess rarely de- 
velop compressive symptoms — coma, slow pulse, papiUoedema — death 
generally occurring suddenly while the patient is still active. The 
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absence of compression symptoms until but a few hours or even 
minutes before death accounts for the large number of unrecognized 
frontal lobe abscesses, the patients dying without intradural explora- 
tion. The immediate cause of death is either unknown or is trace- 
able to rupture of the abscess through the piarachnoid or into the 
lateral ventricle. With rupture into the piarachnoid space death may 
be almost instantaneous, convulsions ushering in the demise; or it 
may be preceded by a virulent meningitis, lasting but a few hours. 
(See Case, p. 125.) (Fig. 30.) 

Sudden death frequently occurs without rupture into tlie ven- 
tricle or the subarachnoid spaca For some reason, brain abscess in 
any part of the brain frequently termiuates suddenly, the post-mor- 
tem failing to reveal either a leak into the ventricles or any other 
apparent cause for the sudden termination. It is probably due to an 
acute toxffimia which paralyzes the vital centers, as death is preceded 
by a sudden elevation of temperature, with respiratorj- failura 

According to Gerber's ^* collection of recorded cases of frontal 
lobe abscess, 65 in number, eight recovered. Of the remaining 57, in 
21 easefl, or 37 per cent., the cause of death was unknown. Of the 
remainder, with known cause of death, 36 in number, the great mar 
jority ruptured into the subarachnoid space. lu 13 per cent, of the 
total number the lateral ventricle was involved. Of the fatal cases 
in which the cause of death was stated, 88.8 per cent, died of purulent 
leptomeningitis. 

In Miiller's case a latent abscess caused death in live hours."' 

In Pfingst's case, without symptoms of brain abscess, excepting 
head pains on the side of an orbital suppuration, the patient died 
suddenly in convulsion. Autopsy showed a large encapsulated ab- 
scess, frontal lobe, entirely within the cortical surface.-'' 

SurfficalAims of Operation for Adjacent Aljficens of Frontal Lobe. 
— The osseous flap should be large enough to permit of inspection of 
the intradural surface over the posterior wall of the frontal sinus, 
the roof of the ethmoid, and tho orbit, as adhesions between the dura 
and the brain call for evacuation through the protected area.**- "* 

The intracerebral manipulation should be confined to, (a) the 

■■Geibei, P. H. : Die KompUkHtlaacn dcr SUrnMhloiieiiliatiduiiirea - MDnoEranh 
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thorough evacuation of the abscess ; (b) the utilizatioii or the estab- 
lishment of a tract; (c) the accomplishment of both without trauma 
or infection of the normal cerebral tissue; and (d) the avoidance of 
secondary compression. 

Technic— The osteoplastic flap should be as large as possible and low down 
over the frontal avoiding, if possible, the diseased frontal sinus; its base 
should be external. Ventricular puncture before opening the dura will allow the 
dura to be incised without prolapse. After incision of the dura the placing 
of the head over the edge of the table will permit the brain to fall upward and 
toward the opposite side sufficiently to allow of elevation and inspection of the 
under surface of the frontal lobe. If adhesions exist between the brain and the 
dura, the abscess should now be drained through the area of protective ad-t 
heeionsy into the frontal sinus, as reconunended in detail in the discussion of 
temporo-sphenoidal lobe abscess. 

In intracerebral abscess without macroscopical evidence of cortical involve* 
ment the abscess should be thoroughly evacuated and a tract established, at 
reoommended in the location of temporo-sphenoidal lobe abscess. No attempt 
at eradication should be made, as the frontal lobe does not stand trauma 
well on account of the poor circulation. 

At the completion of the operation, if the slightest doubt exists that trauma 
has been occasicmed, a large dural opening should be left by the sacrifice of the 
bony flap, the brain being covered by fascia lata. 

Puncture of Dura and Evacuation of Abscess through Posterior 
Wall of the Frontal Sinus — 

This is advisable only when an extradural abscess or a defect in the 
posterior wall is accidentally found at an operation for frontal sinus disease. 
It is apt to be associated with cerebral trauma, does not admit of complete 
evacuation of either subdural or intracerebral abscess, or of decompression for 
secondary oedema. 

GASB mrrr, 

Chronic Encapsulated Frontal Lobe Intracerebral Abscess with Stalk, follow- 
ing Trauma and Secondary Infection of Frontal Sinus. 

Chief Complaint. — Headache, dizzy spells and defective vision of right eye. 

Hi8tory.-^ad skull fractured from explosion of stone three months pre- 
viously. Speaks but little English. 

Examination. — Old wounds across forehead: Eyes: right cornea, dense scar 
across centre; Vision 10/70; left cornea, media and fundus normal; Vision 20/20. 
Ears: hearing,— right, whisper, 20 feet; left, whisper 10 feet Bone conduction 
apparently shortened. Rotation to right; past-pointing, — right arm, no past- 
pointing; left arm, past-pointing to left. Rotation to left; past-pointing,^ 
right arm, past-pointing to right; left arm, no past-pointing. Rotation to right; 
nystagmus 24 seconds, falling normal. Rotation to left, nystagmus 20 seconds, 
falling normal. Examination unsatisfactory. 

Three months later re-admitted to hospitaL 

Chief Complaint — Hiccough. States that "nothing bothers him." Head- 
aches; no dizziness. Has been unable to work well since accident 

Examination. — ^Patient speaks but little English, is very unintelligent, and 
at times appears drowsy. Hiccough at irregular intervals. Temperature and 
pulse normaL Reflexes normal; no paralysis or anesthesia; no aphasia. Eyest 



126 BRADf ABSCESS 

Pi^lkedcms UUteral; edges of dkcs indistmet; Teina iortooiiB. Ko hemor- 
riulget. 

X-Raj Bxamsnation^— ''Old fracture of frontal bone." 

Followiiig day bioeoo^ disappeared* Following day Tomited, teemed 
brighter. Suddenly chill followed by oonYulBions. Temperature suddenly ele- 
▼atad from normal to 105. In deep coma. Lumbar puncture. Fluid turbid. 
Cell count 19,000. StreptococcL D^th within a few hours. 

Pott-Mortem BxaminatioiL — Leptomeningitis; abscess oi brain of right 
frontal lobe, with Tery thin capsule surrounded by several areas of small second- 
ary pus formation. Both frontal lobes degenerated; tip right frontal lobe 
forced into defect in posterior wall of right frontal sinus, result of old fracture. 
Mucous membrane of frontal sinus thickened. 

RenuurkSt^-From the post-mortem examination it would appear that the 
fracture extended through the posterior wall of the frontal sinus, and was asso- 
ciated with injury to the frontal lobe and herniation of the brain into the 
frontal sinus. An infection of the mucous membrane of the sinus being now in 
direct contact with the brain, resulted in the formation of the brain abscess and 
the development of a purulent leptomeningitis. 




CHAPTER VIII. 
HERNIA CEREBRI. 

In tlie treatment of all intradural lesions tlie introduction of any 
drainage material is dangerous. Cualiing's painstaking tight closure, 
in layers, of tlie operative wound has contributed largely to his low 
mortality following operation for brain tumor. He has long taught 
that "backing out," being a reroustnictive process, must of necessity 
consume at least as much time as the destructive approach. In non- 
suppurating intradural lesions failure of water-tight closure fre- 
quently results in hernia cerebri of the fungating variety, which ter- 
minates in death from meningitis. 

Since it is but rarely possible in operating for brain abscess com- 
pletely to eradicate the suppuration, some form of drainage ia neces- 
sary. In a considerable proportion of cases drainage of whatever 
kind is followed by hernia cerebri. This is particularly apt to occur 
if the evacuation ia not complete,' if the trauma of the operation ex- 
cites severe reactive cedema, or if the dural opening is improperly 
placed. 

The problems involved in the cauaation, pathology and treatment 
of hernia cerebri have recently attracted renewed attention because 
of the frequency of hernia from shell injuries during the world war. 

ETioioar. 

In the presence of a dural defect hernia cerebri will follow any 
increase of the brain's bulk, or increase in the intracranial but ex- 
tracerebral pressure. Increase in the intracranial pressure per se, 
although generally followed by hernia, is not necessarily the cause 
of this condition; the increased bulk may be outside the brain itself, 
as in serous meningitis when, if the dural defect is directly over the 
serous effusion, no herniation results, whereas if away from it, her- 
niation follows. 

Ju abscess of the brain, hemia cerebri may result from: (1) In- 

■ UolliM 

wall; comple _. .... ._ .. . 
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crease in the cerebral tissue bulk, viz., the abscess and its surround- 
ing suppuration and reactive changes, — capillary thrombosis, hemor- 
rhages, perivascular infiltration, round-cell infiltration and associated 
fcdema— to which is added, after operation, cerebral death from 
trauma, secondary reactive oedema, extension or re-filling of abaeeaa, 
and encephalitis. (2) Obstruction in the exit of the cerebro-spinal 
fluid from the ventricles. (3) Increase and alteration in the amount 
of the fluid produced, the alteration probably seriously interfering 
with exit (such as occurs in the eye in acute secondary glaucoma), 
although this has not been demonstrated.^ (4) Strangulation, death, 
suppuration, and secondary ffidema of the hernia itself. By tbe 
reaction of these factors, one upon the other, a vicious circle is 
established. 

Post-mortem reports show that in a very large proportion of 
cases brain abscess ia associated with internal hydrocephalus. In 
an examination of 124 post-mortems of cerebellar abscess internal 
hydrocephalus was recorded as present in 27 cases. The vast ma- 
jority of the reports, however, contain no mention whatever of its 
presence or absence, the association between the two apparently not 
being recognized. (See Appendix II, Cerebellar Abscess.) 

A certain degree of internal hydrocephalus probably accompaniea 
all brain abscesses. The brain abscess and suppurative meningitis 
experimentally produced by Weed ^ in cats were invariably associated 
with internal hydrocephalus, although no obstruction existed.* The 
aff'ected hemisphere is frequently displaced beyond the median line^ 
the displacement obstructing one of the main channels of the cerebro- 
spinal fluid system, thus causing obstructive hydrocephalus. (See 
p. 12!).) 

In the production of increased intracranial pressure — an over- 
filling of the dural envelope — the various factors are so dependent 
the one upon the other that they should not be considered separately. 
The intradural suppuration by bacterial, chemical and mechanical 
irritation induces an associated cerebral oedema and is accompanied 
by an increased production of cerebro-spinal fluid. At the same time 
its rapid removal from the interior of the brain is prevented by a 
mechanical obstruction of tbe large cerebro-spinal fluid circulatory 
channels from mechanical displacement of the brain substance — ob- 

• RawllDK. L. E. r Cerebral Edema (Etkcm CcrrbroBpinal FluM) : SrU. Ilc4. Jour., 

u>; t, 1018. p. ioa. 

•Wei^a, L, H., WeEi^forth: Mcnlngitlg Produced by Intrnrenoui InociiUtlon ; 
Jfanopraplia 0/ Roi-kcfeller InstUutv lor Urdteal Rcurarrh, Marcli 2B, 1820, No. 13, 
pp, 67-112, 
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struotivd hydrocephalus, — or from occluaion of the eliminating chan- 
nels of the cortex, (the aubarachuoid apacee) — from the associated 
men i ugi ti s— commu nicating hyd roceph al u s. 

Argot," from observation of forty cases of hernia cerebri follow- 
ing war injuries, contends that infection is always the cause, and that 
the infection induces a localized or general meningitis, with or with- 
out abscess formation, with the production of an excessive amount of 
cerebro-spinal fluid. He describes a localized meningitis with cyst 
formation around the dural opening, and contends that if the infec- 
tion can be combated the hernia will recede. 

Argot's observations have been substantiated experimentally by 
the frequency with which traumatic brain abscess is complicated by 
subdural abscess situated away from the dura! defect," 



CiRcuuiTOBY Factors. 

Anything that obstructs the return circulation from the head will 
cause increased intracranial pressure and herniation, if a dural defect 
exists. The writer has seen ligation of the jugular vein followed 
immediately by longitudinal sinus thrombosis and intense optic neu- 
ritis with total blindness. The blindness, after persisting for several 
days, was relieved by rupture of the dura and by development of a 
hernia cerebri. At autopsy the lateral sinus on the opposite side wae 
found to be of very small calibre. The following case illustrates the 
circulatory disturbances that may follow ligation of the internal 
jugular vein in sinus thrombosis, with the development of hernia 
cerebri : ^ 



D. S.: Ilprnia Cerebri. Boy, 9 yeers. 

Previous History. — Scarlet (evpr Hve venrs iipo. followed by left otiti* media 
purulenta; this subsided and was followed by [air-Bized dry central perforatiou 
of membrana (ympani, which several timet had diBchnrged and subeequeotly 
became absolutely dry, remaining no for several months at a time. 

Present History, — Suddenly slight pain, redness, and tendcmesa over mastoid. 
accompanied by very profuse discharge. Temperature 100 degreea. Veaieli ol 
left optic disc rather full. Fallowing day all mastoid Bymptoma had diaap- 
peured, diachargi* much less, folliculnr tonsilitia, although no complaint of 
thront. Perfectly welt in three days. Five days later, sudden dixziness and 
riao o( temperature to 104 degreea. Temperature rapidly fell again to normal, 
and patient appeared to be perfectly well. Same sudden rise of temperature 
repeated next day. Following day temperature 104 degreea, which fell in ilvo 



■.\rj(ol, ti.: ratlinmi.ile et Trniteraont il™ UeriilFS C«r*liroli 
CMruraf, laiT, Tnme 14. p. 814. 

• Baslck. C. R. : Palhology of Binerlmpntal TraDinallc At 
Arohlvtt «f Vmrolwv and Palholom, 1010, VoL 2Q. p. 1083. 

'From AroMma o; OtaUm, 1006, Vol, XXT, No. 2, p, 01. 
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e hours to 103.4 degrees, and again 



liourfl to 100.2 degreee, and rose again in fi 
fell in six hours below normal, B8.1 degrees. 

Blood examination showed numerous piasmodia malarifr. Quinine given in 
large doses, but in spite of this there was a further audden riae on following 
day. 

Operation. — Mastoid abBolutely normal; no bleeding from diploic veins. 
SinuH exposed at knee; normal appearance, but blackened well down towards bulb, 
and small opening in wall very low down through which drop of pus oozed. 
Jugular llgatcd; immodiateiy followed by a profuse flow of blood from upper 
wound, both from soft parts and from bone. On passing probe into opening in 
sinus, profuse hemorrhage, which was controlled by pressure from above. Free 
bleeding thought to come from below. Firm tamponage necessary to control 
hemorrhage. 

Following day general condition good, but marked double aptia nffuritii, 
although none had been prcxeat one-half hour prior lo operation; chilly sensa- 
tion, rather restless. 

Two days later: Temperature 100-103.4 degrees; pain in back of neck oij 
moving eyes; retinal Teins enormously dilated and tortuous, arteries smalt 
Numerous liemoirbages in retina. Ether given; again very profuse hemorrhage, 
supposed to come from below as well as above. Very firm tamponage necessary 
to control bleeding. 

Four days later: Veins over mhote of analp and upper part of ohtst very 
much distended. 

Eleven days later: fleneral condition very much improved, but can see very 
little. The enlarged veins in the scalp have felt like irregular cords under 
tlie finger, as if filled with firm thrombi, but now are gradually disappearing. 
Has had two lumbar punctures during past week. Fluid clear, under pressure, 
microscopical examination opgative, first puncture apparently improved vision 
somewhat. Great difficulty has been experienced in changing dressings because 
of the hemorrhage which succeeded any disturbance of the firm packing. 

Nineteen days later: Very free discharge of clear cerebro-apinal fluid, escap- 
in*; from small opening in inner wall of sinus. Dressings soaked several times 

Twenty-four days later: Hernia cerebri. 

During the next month symptoms of cerebellar abscess, irregular projectile 
vomiting, vertigo, on left side lose of coordination of both arm and leg, but 
chielly of arm. Deviation uf tongue, but no loss of flesh. 

During thia time the cerebellum was twice explored; nothing found. 

Thirty-four days later: Rapid rise in temperature; delirium; inability to 
Buallow; collapse; death. 

Report of Autopsy.— '■^'o thing abnormal noted over the surface of the 
bruin. The optic nerves and vessels cut and the medulla divided and the brain 
liftcfi out. It separated easily except at the sile of the hernia cerebri, which 
was the left side of the cerebellum. 

"On opening the ainusea, the left lateral, the torcular. the inner one-fourth 
of the right, nearly the whole of the superior longitudinal, were all thrombosed. 
Tlie cavernous and the petrosals were normal. 

"The hernia cerebri involved nearly the whole of the left lateral lobe of the 
cerebellum; extending from it was an area of softening involving the left 
lateral portion of the pons. 

"Two specimens were taken for microscopical study; one, the lateral por- 
tion of the pons and the other the medulla, Tlie sppcinicn taken from tlie medulla, 
on cross-section in its upper part, showed in the median line of the floor of the 
fourth ventricle a hemorrhagic area extending inwards and slightly to the left. 
Tha floor of the fourth ventricle showed microscopically extensive round-celled 
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inflltratioit. Medulla: both specimens show evidences of rather extensive menin- 
geal inflammation." 

Examination of the wet specimen of this dura several months later showed 
the free right lateral sinus to be only about one-half the size of the thrombosed 
left lateral sinus. 

Surgical Pathology and Physiological Factobs. 

Hernia cerebri from a surgical standpoint may be divided into 
two groups: (1) non-tdcercUive, and (2) ulcerative or f ungating. 

Non-ulcerative hernia cerebri, even in the presence of infection, 
may serve a useful purpose, as by its development, compression 
which is favoring an extension of the suppuration may be relieved, 
the protective forces of the brain being enabled thereby to limit the 
suppurative process, which otherwise will prove fatal. A non-ulcer- 
ating hernia cerebri is covered with piarachnoid; it is smooth and 
glistening, and pial vessels nm over it It occurs with large dural 
defects. The surgical treatment calls for the preservation of this 
normal piarachnoid. 

Unfortunately, in the presence of suppuration, non-ulcerative 
hernia cerebri generally becomes ulcerative or fungating. Fungat- 
ing hernia is not covered with piarachnoid, its surface is ulcerative or 
gangrenous. It occurs in small dural openings, and is partly the 
result of strangulation of cerebral tissue. 

Fungating hernia cerebri, examined microscopically, is found to 
contain little normal cerebral tissue, even when the hernia is of large 
siza In the presence of suppuration a large part of the cerebral 
tissue protruding from the dural opening rapidly degenerates and is 
replaced by vascular inflammatory exudate, with the formation of 
granulation tissua The area of oedema and granulation tissue passes 
imperceptibly into the area of normal cerebral tissue, so that if the 
hernia is excised, the irritation of the operation is sufficient to start 
the process afresh.* Several painful experiences have impressed this 
upon the writer. Moreover, it is impossible to stop the growth of a 
hernia by pressure, as the irritation of the compression increases its 
size. 

Normally, the cerebral tissue is bathed in warm, mildly alkaline 
cerebro-spinal fluid. If a non-ulcerative cerebral hernia is exposed to 
the air for but a few minutes, its surface becomes dry from evapora- 
tion, the pathological fluid of the oedema coagulating rapidly. Dry- 
ing of the surface of a cerebral hernia results in local areas of gan- 
grene, a frequent and to a large extent unavoidable complication of 

'Sargent and IIoIidm: The Treatment of the Cranial Injuries of Warfare; BrU. 
Med. Jomr., 1910. I, p. 087. 
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cerebral hernia. This superficial gangrene continues uninterruptedly 
whenever any absorbent material is used on the hernia.* 

SURGICAL TREATMENT. 
PBETEnnon' df Hebkta; Site of Dubal Dctgctiok. 

Experimental evidence and clinical experience demonstrate that 
dural defects over the vault of the cerebrum or the lateral lobes of 
the cerebellum are much more frequently followed by herniation than 
over the under surface of the temporo- sphenoidal lobe, the inner and 
lower angle of the forehead, or the anterior surface of the cerebellum, 
the dura and the brain, at the latter points, being held firmly together 
by vessels and nerves, and the intracerebral and intracerebellar pres- 
sure being minimized. Consequently, drainage should be at the site 
of the dural defect, unless a protective non-ulcerative hernia is de- 
sired for the control of compression. 

An effort should be made in every case of hernia cerebri to de- 
termine the causative factor or factors. As the underlying cause 
in many case-s of hernia cerebri following abscess formation ia an 
incomplete evacuation of the abscess, if a fistulous tract in the abscess 
cavity can he located without injury to the cerebral tisane its complete 
evacuation will be followed by a recession of a large part of the 
hernia. 

(See Case SII, W. K., Chapter IV, p. 60, of Double Cere- 
bellar Abscess, in which hernia, probably from "second abscess," 
was relieved by evacuation.) 

Likewise, the evacuation of a meningeal abscess or retention cyst, 
situated near the edge of the dural defect, — both frequent complica- 
tions. — will promptly relieve the hernia. 

The treatment of hernia cerebri involves the avoidance of irri- 
tation from surgical interference or dressings; the protection of the 
hernia from injury, dryness, cold, or secondary infections; and pos- 
sibly the reduction of increased intracranial pressure. 

It has long been recognized clinically, as previously noted, that 
excision of the hernia is invariably followed by ita reappearance and 
that, in many cases, it ushers in a fatal meningitis, the rapid increase 
in the hernia resulting from the mechanical irritation of the opera- 
tion itself. Surgeons have learned to leave the protruding tissue 
alone, confining their efforts to attempts at covering the protruding 
mass. The observation of Easick, Weed and Wegeforth '" in experi- 

•Slml. Kennsi: OuDshot Fracture of the SkuH ; Jour. A. M. A.: Mar 6, IVIT, 
ToL LXVIII., p. 1299. 
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mentally produced bniin fibscoBS of a fatal meningitis from recnides- 
cence of a latent infection, following operation for the closure of 
cranial defects, in abscesses which have been healed for several 
months, explain the complicating meniDgitis, and should make most 
cautious the slightest surgical Intervention. Even attempts to probe 
apparent liatulouB tracts in the hernia should be avoided, unless 
instillation with a bismuth solution, followed bj X-ray examinations, 
shows that the fistula leads to a definite cavity within the dural 
opening," 

Protection. — During exposure for dressing, the hernia should 
be eontiniially but gently flooded with warm salt solution containing 
a small quantity of calcium suits. (Gushing has found that sterile 
normal salt solution without calcium salts is toxic to normal cerebral 
tissue.) The hernia should be irrigated but infrequently, to avoid 
all unnecessary irritation of the cerebral tissue and to facilitate the 
growth of new connective tissue over the hernia," During the war 
Dakin's solution was used freely on cerebral tissue; its apparent 
barmlessness must be because the hernia no longer consisted of cere- 
bral tissue, although Argot washes out the cerebral wounds with 
Dakin's solution immediately after the injury. Gushing'* instills 
dichlorarain-T in the cerebral tract; its use, however, can be justified 
only by extensive destruction of cerebral tissue. The writer has seen 
a hernia become gangrenous with rapidly fatal result, following ap- 
plication to its surface of a weak formalin solution. 

After irrigation with normal salt solution, the hernia should be 
thoroughly covered with sterile wet rubber tissue coated with vase- 
line, over which a dressing is placed. As the rubber tissue prevents 
the evaporation of the fluid, it should be changed only at infrequent 
intervals — not more than once every ten days or two weeks — even 
though the discharge from contiguous suppuration be irritating to 
the skin and surrounding parts, 

III the case reported (page IS.'j) the odor from the eczema 
induced in the surrounding skin by the non-changing of the dressings 
permeated the whole floor of the hospital, but the attendants were 
not permitted to disturb the hernia unnecessarily. The outer dress- 
ing was changed once or twice weekly, and a non-irritating ointment 
applied to the surrounding skin, but the dressing on the hernia itself 
was removed only every fourteen days. At these times the hernia 
was merely flooded with a warm salt solution. 

" Tohojr. Dr. G, L, : Pertonat Communlcntion. 

"Adtml and MrCrne: Tpit Book nf FathnlogT. 1914, II Bdltlon, p. 124. 

"CoBhlng: NoIm dd PenelratlDs Woonds of tfic Br«ln ; Brit. Mtf. Jotir., Ftb. S3, 
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Several montlia later a small piwe of rubber tissue, which 
been lost under the osteoplastic flop at the time o£ the operation, 
came away followed by a piece of the bone of the flap. Slight re- 
cession of the hernia followed ; from which it would seem that the 
irritation from the foreign bodies was responsible, in part at least, 
for the hernia. 

Under non-operative treatment the granulating masa gradually 
assumes a very even appearance and begins to shrink ; later, islands 
of epidermization appear in it, gradually covering the hemia. 
(Figs. 31, 32.) 

All the cases of hernia cerebri which the writer has known to 
recover have been treated without operative interference upon the 
hemia itself. 
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Smith,'* and Sargent and Holmes'^ advise frequent luml 
punctures, using a saline solution manometer to measure the degree 

of pressure of the cerebro-spiual fluid. 

Technic. — "Nurmally wc have Tiiund that the column of saline thus BUp- 
ported varien from I."! to 25 cm. The amount of fluid to be withdrawn will 
roughly depend upon this reading and varies from four to eight fluid drachms, 
according to the initial pressure recorded. Even where the initial pressure ta 
very liigh— in one of our cbbcb it nmounted to 108,3 cm.^it is not necessary 
to remove more than from 4 to 8 fluid drachms, as the preaaure recorded after 
the removal of this quantity will rarely register much above the normal. It ia 
important, too, that the fluid be witbdrawn slowly, almost drop by drop, as 
otherwise the hernia, with too much sudilen relief of pressure, may sink back 
through the bony opening into the brain, leaving a deep cavity where before 
there was a large hernia, fhia is dangcruuH, for adhesions may be broken down 
and a septic meningitis lighted up." '• 

Although the writer has no personal experience with lumbar 
puncture in cerebral hemia, such a procedure is based upon sound 
mechanical and clinical grounds provided the hernia is of eerebro- 
Bpinal fluid origin. The author has seen a marked papillcedema, the 
result of traumatism, quickly disappear under one lumbar puncture. 
In another case, following an operation for compoimd depressed frac- 
ture without injury to the dura, the patient, through failure on the 
part of the medical atteudunt to appreciate the condition, continued 

D the Treotmriit of llrniU Carohrl ; SHiUk Utdimtl Jmimat, 

„„.-._. i: Tr™im-Nt of PrnMrslhiB Wounds of tbt Skull; BrilHh 

/ovntol ojftirerrv, 1916, Vol. III. No. IJ. ]>■ *Tt. 

" CaBuldT and I'am : A Method iit Di'InmiliilnB the AbBolute Pressure of tha 
Cerebrn-splnsl Fluid; I'roe. Roil- ifrd. Boe.. 11110 lUll. Vol. 4, pt. 1. Clinical BactlOB, 
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in a state of active delirium for three weeks and when seen was ap- 
parently dying from exhaustion. One lumbar puncture, however, 
was followed by almost immediate return to consciousness and rapid 
recovery. The writer also has seen several cases of fracture with 
intradural hemorrhage in which each lumbar puncture was followed 
by marked and immediate improvement of the patient's mental con- 
dition. In fact the results of repeated lumbar puncture in traumatic 
cases have been so satisfactory that with the author it is a routine 
practice if the operation on the skull is not followed by immediate 
and continued improvement^^ 

Argot, ^* as the result of his large experience in cerebral hernia, 
condemns lumbar puncture as being apt to cause a dissemination of 
the localized infection, meningitis, or rupture of a localized abscess 
internally. 

OASB XXIV. 

J. G.: Hernia Oerehri Following Operation for Temporo-wphenoidal Ah$oe9$, 

Woman. Admitted to hospital December 23, with history of chronic relapsing 
otitis media for many years. Of nervous disposition; subject to night terror. 

Operation on mastoid showed acute exacerbation of chronic process. Dis- 
charged January 1, doing well. Hearing: voice, 7 inches; whisper, 3 inches; 
watch, 2 minutes. Weber referred to left. 

Three days later, January 4, became delirious at night, singing, more or less 
irrational. Re-admitted to hospital the next day. Examination: no nystagmus, 
could hear with left ear, no spontaneous pointing deviation. 

January 6, patient able to walk and execute all movements; irregular con- 
tractions over body; active abdominal reflex; no neck stiffness; mastoid wound 
re-opened; dura over middle fossa found covered with granulations. Sinus 
accidentally opened; profuse bleeding. The following day there was spontaneous 
nystagmus on looking towards right side, and aphasia, — naming centre was 
slightly involved, but the aphasia seemed to be rather a carrying over of a 
previous impression. Shown a pencil, named it and said it was something to 
write with; shown a knife, called it a knife; shown a bunch of keys, called it a 
knife and said it was something to whistle with. Shou-n a match, she said it 
was something to light a fire with; shown a pad called it a piece of paper; 
shown a hospital card, said it was a piece of paper to put your name on. 

Convulsive seizures, in which both hands rotated on themselves inward. 
Lateral deviation of the head and of eyes to the left. The left pupil gradually 
became much larger than the right, the right apparently becoming much smaller. 
On coming out of the convulsion undoubtedly had a Babinski, especially on left 
The face was drawn to the left as if there were paresis of the right side. As 
patient became further conscious the left pupil became widely dilated; the right 
pupil becoming small. At this time there was marked rotary nystagmus to the 
right. Between convulsive seizures left patellar reflex absent, no hemianopsia. 
Named objects well for a few minutes and then gradually relapsed into a drowsy 
condition, repeating one word to everything, although she undoubtedly named the 
use of things better than the name itself. 

>* Argot : Loe, oU, 
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Calorio producing nystagmuB not associated with any dizsiness or Tomiting 
and apparently no pointing deviation, although of this cannot be sure, because 
of stuporous condition of patient. 

January 0. Several convulsive seizures. Right hand cold, left warm; slight 
doublo papillosdcma, especially on left disc. Toxic delirium. Internal Bquint^ 
loft eye. 

Diagnosis.— Temporo-spbenoidal lobe abscess, without capsule as length of 
time since initial cerebral symptoms is too short to allow of formation of 
capsule. 

Operation.— l-Arge osteoplastic flap turned upwards. Incision of dura 
showmi cortex to be normal. There was marked prolapse of brain throug^h dural 
opening. Lumbar puncture was done but resulted in a few drops only of cerebro- 
spinal fluid; canula left in position. Exploration of temporo-aphaioidal lobe 
was followed by a gush of pus and the immediate free discharge of cerebro- 
spinal fluid from trocar in lumbar region. The greatest delicacy in cleansing 
absoess. No hemorrhage. Rubber drain. Replacement of flap. Almost tight 
closure. 

February 11. Large hernia about half the size of a tangerine orange directly 
above ear. Under slight pressure, small amount of pus observed at upper edge. 
Hernia not gangrenous, kept covered by rubber tissue. Pus seen in two or three 
plaoea along edge of hernia. Patient apparently perfectly well; able to name 
objeota ettrreetly. Hernia could be reduced by one- third by pressure; it was 
■oft. perfectly smooth, and cystlike in appearance, not like brain; probably com- 
posed of gmnuIatiHl or OHli^niatouei tissue. 

Some weeks later. Hernia, which had been carefully protected, was very 
Siueh smaller. A piece i^ rubber tissue was discovered which bad been lost 
during drainage. Ix¥>se sequestra of bone removed and hernia gradually reduced. 
Patient made a eomplete recovery. 

Commtat— It was undoubtedly the irritation from the lost drain that caused 
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CHAPTER IS. 
PROTECTIVE MECHANISM OF THE BRAIN. 

Tho protective mechanism of the braiu Is one of the functions of 
the delicate, anatomical and physiological relationship which exists 
between the cerebro-spinal fluid circulatory syBtem and the circula- 
tory aystem of the blood, by means of which bacterial invasion is 
prevented, or, having occurred, the invading toxins are eliminated. 
The brain is unable to function properly when it is the seat of suppu- 
ration; it is also profoundly influenced by toxemia; consequently na- 
ture has furnished especial protection both from external infection 
and from the blood which circulates through it. In addition to the 
bony cranium an external protection^ — the dura^ — is essential, not only 
because the cranium is liable to injury, but because it contains an 
organ, the nose, which is the natural habitat of many forms of bac- 
terial life, while another organ, the ear, is the frequent site of infec- 
tion, both of these being contiguous to the cranial cavity itself. Fui^ 
thennore, as the blood stream, which circulates through and nourishes 
the brain, is constantly invaded by micro-organisms (one of its func- 
tions being to devour them) there must be a special mechanism whose 
purpose it is to guard the brain, not only from the organisms them- 
selves, but as far as possible from the influence of the toxins which 
may be contained within the blood. 

Prevention of Infection. — Consequently the brain normally is 
protected from infection from without by (1) the dura; and from 
within by (2) the normal Encephalo-Chorio- Meningeal Mechanism, 
consisting of an intimate anatomical and delicately adjusted pbysi- 
ol(^ical relationship between the blood circulatory system and the 
cerebro-spinal fluid circulatory system within the dura, the chief 
function of which is the nutrition of the brain from the circulating 
blood (the same as all other tissues of the body). At the same time 
it affords protection from any mechanical or bacterial irritant that 
may be circulating within the blood, and from the toxins in waste 
products discharged into the blood stream again. 

In this moobanism the chief protective elements are furnielicd 
by (a) the blood in the blood vessels, (b) the blood vessels theu- 
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selves, (c) the pia and the external layer of the subarachnoid space, 
(d) the cerebro-apinal fluid, and (e) the glial tissue of the brain. 

Surgical Application: It ia the presence of a special internal protective 
iii«chaiiiHm wbich ex-plains the fuct tbat although abecees of the kiduejs, skin, 
etc., is frequent in Buppurative endocnrditis, abflceas of the brain ia of very rare 
occurrence, and then generally as a, terminal man [festal ion, in spite of the fact 
that th« blood infecting micro-organisms have a straight-awa; course from the 
heart to t lie brain. 

In the presence of infection the brain repels the invasion (1) by 
the incorporation of bacteria and deleterious products within the sub- 
stance of the phagocytic cells, which in the brain substance come from 
two sourcee, (a) the leucocytes and (b) the polynucJears from the 
blood vessels (_a8 in other tisanes) and (c) the macrophages from the 
cerebral tissue itself. These macrophages — a cell peculiar to the 
nervous system and produced from the external layers of the piarach- 
Doid, the pia and the glia — piny a most important part in combating 
suppuration and in repair. Their chief function, apparently, is 
(2) the transference and removal of dead and deleterious matter 
from the central nervous system by incorporating it within their sub- 
stance and discharging it (a) into the blood vessels and (b) into the 
perivascular spaces of the cerebro-spinal fluid circulatory system, by 
which all waste or deleterious material is conveyed into the sub- 
arachnoid space, and thence discharged into the venous sinuses or 
the extracranial IjTnphatics. During this proems there occurs (3) 
an immunization of tlie cerebro-spinal fluid in the subarachnoid and 
perivascular spaces, while at the same time elements are produced 
from the blood vessels and the brain tissue which (4) limit the sup- 
puration by (a) the production of polymorphonuclear cells (b) the 
proliferation of glial tissue, and (c) the formation of new connective 
tissue. 

PATHOLOCICAI. P&OCES3ES IN INFECTION. 

Infection enters the brain by four methods: 

(1) By the extension of contiguous tissue suppuration, causing 
a necrosis of the dura, an intrapiarachnoid abscess, a superficial brain 
necrosis, or a suppurative meningitis; 

(2) From the blood vessels, (a) through retrograde thrombo- 
phlebitis of the veins of the ear or nasal sinus which perforate t!ie 
dura and enter the brain, thus causing adjacent (secondary) brain 
abscess; or retrograde thrombophlebitis of the veins which enter the 
large venous sinuses from the brain substance, thus causing inter- 
current (tertiary) brain abscess; (b) by invasion of the perivascular 
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channels surrounding the blood vessels — ^perivasculitis ; (c) throo^ 
bacterial embolus within the vessels — the method of cerebral invasions 
of all infections that primarily are of blood-stream origin (cerebro- 
spinal meningitis, streptoeoccsemia with secondary meningitisy 
pneumococcus meningitis, metastatic abscess from the lungs, etc) ; 

(3) By invasion of the prolongations of the subarachnoid spaces 
whidi surround certain nerves — chiefly the olfactory, the optic, and 
the auditory nerves — ^by means of which the subarachnoid spaces be- 
come extracerebral. (The filtrable virus of poliomyelitis probably 
enters the nervous system from the nasal mucosa by way of the 
perivascular prolongations which surround the olfactory nerves) ; 

(4) By interference with the normal operation of the meningeal 
protective mechanism, which, in the presence of blood-stream infec- 
tion, may allow entrance into the meninges, the perivascular spaces, 
or the cerebral substance itself, of micro-organisms from the blood 
stream. This latter method probably is a frequent factor in the pro- 
duction of streptococcus meningitis and pneumococcus meningitis of 
aural and nasal accessory sinus origin. 

PROTECTIVE MECHANISM OF THE BRAIN. 

I. — By the Dura. 

Surgically the chief function of the dura is to prevent the en- 
trance of micro-organisms into the brain. On the approach of an 
adjacent infection the dura fortifies itself and combats the poison 
by the formation of granulation and subsequently of new connective 
tissue, both on its external and internal surface — a pachymenin- 
gitis externa and interna. In the development of the latter process 
the central protective mechanism, especially the arachnoid ceHa, 
takes an active part. 

Pointi of Vulnerability of the Dura: Although the enclosing dura is the 
chief protection of the brain against direct invasion by micro-organisms, it con- 
tains areas of irulnerability, especially where it is perforated by certain nerves 
and blood vessels. The subarachnoid space prolongations surrounding these 
blood vesels extend well into the foramina through which the nerves and blood 
vessels enter and leave the cranium. At these sites the subarachnoid space a4>- 
tually becomes intracranial. The subarachnoid prolongation around the nerves 
causes a perineural space in three places; (1) along the nerve of the special 
sense of hearing and orientation, where the intralabyrinthine fluid is part of the 
cerebro-spinal fluid; (2) along the nerve of the special sense of smell — ^the olfac- 
tory nerve — where the perineural sheaths descend into the nasal mucous mem- 
brane, and (3) along the nerves of the special sense of sight, where the subarach- 
noid space is continued for a certain distance along the optic nerve as the inter- 
vaginal space. 

It is more than a coincidence that all these prolongations of the subarachnoid 
space are directly connected with three of the organs of special senee. There is 
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experimental evidtnpe that it is tbroiigli the extradurB.! or extracranial prolonga- 
tion of Iha perivascular spaces of the vesaels and of the perineurnl spaces of the 
nerves that infection frequently enters the brain, and that within these receBsea 
micro-organ isms long continue to persiat after their elimination from the general 
subarachnoid apace. 

II— By the Subdural Space.— 

The subdural space apparently is very iminime to infection, as 
it offers especial resistance to the growth of bacteria. In meningitis 
or brain abscess it generally is unaffected, although as a brain 
abscess approaches the cortex the subdural space may become com- 
pletely obliterated; but in cases of pachymeningitis interna the in- 
fecting micro-organisms may project well into the subdural space 
without involving it, as domouatratod by Streit.^ In this situation 
they may remain more or less dormant for long periods of time. 
If trauma is now added, breaking down the adhesions, a general 
fulminating meningitis may follow, as has occurred in many cases 
following an operation for a chronic aural or nasal sinus suj^ura- 
tion. 

Surgical Application! Although meningitis or abscess primarily confined to 
the subdural apace ia a very rare occurrence from aural infection,* it apparently 
is more common in nasal sinus suppuration, probably because of the communica- 
tion of the subdural space with the mucosa of the frontal sinua by way of the 
perimeningcal spaces.' However, in experimentally produced traumatic abacesa,* 
large aulxlural abscesses were frequent, and microscopic examination found the 
adjacent subarachnoid apace to be free from micro-organiama, demonstrating the 
extreme degree of resistance of the external layer of the arachnoid and explain- 
ing the clinical experience that a subdural absceHS is a frequent complication of 
hernia cerebri following evacuation of an intracerebral abscess. The occurrence 
of a hernia should always awaken suspicion of its origin in a localised collection 
of pus in the subdural space, and should cause the surgeon carefully to expose 
the regions adjacent to the hernia before iigain entering the brain surgically. 

Ill — By the Subarachnoid Spaces. — 

In the normal state the suburaehnoid spaces, in which the cei^s- 
bro-spinal fluid circulates, are kept free. On tlio approach of bac- 
teria to the dura the subarachnoid space fortifies itself by an over- 
production of cerebro-spinal fluid containing a large number of 
phagocytic colls — polymorphonuclears. 

Bargioal ipplication: Seroua meningitis is i 
meningitis the perivascular spaces apparently a 

•fitrelt. llepiuanii: Weltcrc BcitrilBP sur IlimolPRle iinrt I'ndiologle der UenlngllU 
und SlnusthromtiaK 1 Archhi far Ohrcnhriaunile, 11)12, Bd. (JU, S. ITT. 
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interpositum ind choroidal atroma are inflltraUd with polymorphonuclears. The 
high polymorphonuclear count nithuut organisma in lumbar puncture is simply ■ 
■ign of a protective meningitis. Later, me tlic process liecomcg quiet, mononuclear 
cells and lymphocytes predominate.* 

On the entrance of bacteria into the subarachnoid spaces of the cerebro-spinal 
fluid circulatx>ry system, the meningeal protective mechanism combats infection 
chiefly by the action of macrophages coming from the glial tissue and from the 
piarachnoid cells. 



ANATOMY OF THE CEREBRO- SPINAL FLUID SYSTEM.' 

The cerebrospinal fluid circulates within closed cavities and 
tubes — the ventricles, the cisterna and the aubuniclinoid spaces con- 
Btituting the ccrobro-spinal circulatory system — just as the blood 
circulates in tlie blood vascular system; and like the walls of the 
venous system, the walla of the cei-obro-spioal cireuJatory system 
are normally iraponueable to the contained fluid. 

The cerebn>spinai fluid finally empties into the blood stream 
after performing its functions in the brain, passing by osmosis into 
the venous sinuses of the head, and at certain points where the sys- 
tem has passed outside of the cranium, communicating again by 
osmosis, with the extracranial lymphatic system. This communica- 
tion occurs along the arachnoid prolongations around tlie slieaths 
of certain nerves, especially the olfactory and tlie auditory. 

Thus, while the cerebro-spinal fluid circulatory system is a closed 
system without an apparatus for the purification and return of its 
fluid such as the vascular system has in the heart and lungs, it 
utilizes both the vascular and the lymphatic system for its dis- 
ca)*ded material much in the same way as the blood vascular system 
utilizes tho kidneys; wirh tliis diffirrcncc, however, that while the 
blood discharges through tho kidneys only its deleterious material 
the entire cerebro-spinal fluid constantly is being discharged into the 
blood or the Ijiuphatic system. 

Viewed then in a largo way, both anatomically and physiolog- 
ically, the cerebro-apinal fluid circulatory system must be of impor- 
tance to the cerebral functions.' '" '" 
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The circiiJating cerebro-spinal fluid is produced cliiefly from 
the choroid plesua within the ventricles, the walls of which are 
lined by cells, the endjTna, which are impervious to the fluid. From 
the ventricles the fluid passes by a process of overflow through tho 
aqueduct of Sylviiis into the fourth ventricle and leaves it by the 
medial foramen of Magondie and the lateral foramen of Luschka; 
from these it spreads over the base of the brain, accumulating in 
the large basal cisterna, whence it is distributed by way of the 
Bponge-like, communicating meshes of tlie subarachnoid spaces over 
the cortex, through the vessels and convolutions, and empties at 
last by osmosis into the venous sinuses. 

In its passage over the cortex there is contributed from the cere- 
bral substance — through the prolongations of the subarachnoid spaces 
along the vessels entering or leaving the cerebral tissue, called the 
perivascular spaces — a small amount of cerebrospinal fluid which 
has a somewhat different composition from the ccrcbro-spinal fluid 
formed in the ventricles. These perivascular channels opening di- 
rectly into the subarachnoid spaces of the cortex, aro undoubtedly the 
means of direct commimication between the intracellular juices of 
the brain cells — the perineural system, and the general cerebro- 
spinal circulatory system. 

The corebro-spina! fluid acts to remove the wa^te products of 
the brain, but whether it supplies any nutritive ingredient neces- 
sary to the continued functioning of the brain is not known. It is 
inconceivable that it does not possess some such quality, especially 
since its nonnal content is a sugar-reacting substance, 

lUPBGONABnJTT TO InnXTTION Of Geoebbo-spimai. Fldid SrsTSii. 
The cerebro-spinal fluid system, while anatomically composed 
of very delicate cells, is very resistant to infection when attacked 
either upon its external surface, or internally from the cerebral 
tissue; and while in close anatomical proximity to the blood circu- 
latory system — being separated from the pial vessels by only 
one layer of cells and actually surroimding the vessels as perivascular 
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spaces — the cerebro-spinal fluid system, when uninjured, does not 
allow of invasion of the subarachnoid spaces by bacteria circulating 
free in the blood stream. However, a very small disturbance of 
the meningeal protective mechanism in the presence of a blood- 
stream infection may allow the invasion of the meninges from the 
blood stream. 

The subarachnoid space bacteriologically resembles the perito- 
neum, each being a mesothelial-lined cavity which, on account of its 
blood supply and its contained fluid, furnishes a favorable soil for 
the development of micro-organisms. The cells of the subarachnoid 
space, however, both of the external layer toward the subdural space 
and of the pial layer, are very resistant to infection; but the cells 
lining the cavity itself possess much less resistance if once infected. 
Likewise there is experimental evidence that the cerebro-spinal fluid 
normally possesses to a high degree immunizing bodies which under 
favorable circumstances may considerably increase. On the other 
hand, anything which alters the integrity of the meningeal choroid 
protection, or upsets the operation of the meningeal mechanism, di- 
minishes or removes its protective function. 

In suppurative processes the arachnoid membrane thus serves to 
limit the spread of infection from the outside into the subarachnoid 
space, or, when the subarachnoid space itself is infected, it prevents 
infection from spreading inward into the deeper layers of the pia and 
the substance of the brain. In abscess of the brain, although the 
perivascular spaces may be filled with exudate, no microKyrganisms 
and but few cells may be found in the subarachnoid space at a dis- 
tance from the infection. 

Surgioal AfypUoation: It is the resistance of the piarachnoid to invasion from 
the subarachnoid space that explains the clinical fact that while suppurative men- 
ingitis both local and general, frequently follows intracerebral abscess, localized 
meningitis never is followed by the latter, although frequently accompanied by 
a superficial brain necrosis. 

Note: The cerebro-spinal circulatory system seems to have resisting power to 
infection in itself, as the infiltrable virus of poliomyelitis — ^which apparently finds 
its path into the venous system by the nasal mucous membrane — probably in a 
normal state is prevented ifrom entering the brain by the meningeal mechanism; 
but microscopical changes of the meningeal mechanism, such as the jHroduction 
of an aseptic meningitis by the injection of a normal horse serum or a normal 
salt solution — Ringer's or Locke's solution — or slight hemorrhages which have a 
demonstrable effect upon the meningeal mechanism, ''suffice to remove the power 
of the intact organism to exclude the virus of poliomyelitis from the interstices of 
the central nervous tissues.**" 

"Flexner. S., and AmoHR, Harold L. : Relation of tbo Meninges and Choroid Plexus 
to PoUomyelltic Infection ; Journal Experimental Medicine, 1917, Vol. 20, p. 525. 
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iPiFECTioM OK CEttKimo-sptsAr. FLUin System raoM Blood Stbeah, 

JNonnally infection is prevented from reacliing the brain thr( 
the blood vessela by two factors: (1) the intima of the blood ves 
of the brain, and (2) the encephalo-meningeal protective mechanist 
which includes the choroid plexus. 

Given au injury to the intima — a toxemia causing degeneratio 
or a traumatic injury — a thrombus develops which interferes with 
the nutrition of the cerebral tissue and, being septic, implants micro- 
organisms in the already damaged cerebral tissues. Again, without 
thrombosis, if the meningeal protective mechanism itself is upset — 
as by lumbar puncture, compression of the jugular, cessation of the 
heart, — in the presence of patliognomic micro-organisms free in the 
blood stream at the time of the disturbance, certain micro-organisms 
may enter the leptomoningeal spaces in sufficient numbers to occasion 
a fatal leptomeningitis.^* 

Urain AoaoEss fbom MESiixnma. 

In all tlio ex per im on tally produced meniagitiB, only one braiti absccEa o 
— tliia a Hiiper&cial one — -allowing that it ia not tlie tnLiTo-organUina in the blol 
stream tlia.t cauaes a brain absceas — thpre must be another fattor added to t 
Tills factor is undoubtedly thromboaiH of a veasel, and tim aOlnity of certain n 
organisms for cerebral tiaauea. 

CASB XXV. 

V. v.! Caie of Ktreptococoui Meningitit from Dialurbancr of the lienii _ 
Frotfolir-e Mcohauiitm of the Brain by Lumbar I'unelure in th« Fretono^ of 
Blood-stream Infection from a Buppuralit/e Thromhophlebitis of the Leg. 
Entered hospital October !l, with chief coniplajnt of pain in left leg tuid gti 
which caused inability to walk, oleeplesanesa and slight headache. 

History. — Present illnesa ilatca from a week before admisaion to liospil 
when he received a blow on the head — in left parietal region. He was not 
conacioua and worked next day. llie following day fplt better. Three days 
fore admission he began to have severe pain in left thigh and groin. Past hietoij':! 

Physical Kxamination. — Patient did not look ill; head showed no evidence 
of injury; cyea, nose and ears, negative; slight tenderneaa over left hip; knee 
jerks diminished: no paralyais or senaory changes. There were two eye-ground 
reports, one that tho diaca were indistinct, the other that they were clear. X-ra,j; 
lor fracture of skull and enlargement of sella turcica both negative: for left 
injury, negative. Cell count, 18,000; polynuclcars, 16%; lymphocytes, 24* 
Temperature, 102°. 

October i — (Next day) — Lumbar puncture; spinal fluid clear, transparent, 
nebula; globulin, negative; cell count, 3 per cmm. That evening temperature 
began to rise, thereafter running a typically septic course, ranging between 100' 
and 105'. 

The after-hlatorj of the case ia typically a septicemia. Another lumbar punc- 
" Weed, Lewis H. : Meningitis t'rodiici^ by Intra -Venous iDOCuIntloB : Mm 
graph* of Rodtefelttr InttUute for ifcdlml Retrarch. No. 12, Marcb 2B, 1B30, 
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ture was performed October 14, which showed markedly bloody fluid, containing 
pus cells and numerous chains of streptococci. 

Ootoher 15 — Patient became delirious and remained so to the end. 

October 2^— Death. 

Autopsy: 

Head.— -Brain covered by plastic, purulent meningitis, having greenish-yellow 
look; also a slight encephalitis; sinus free and clear; no fracture to be seen* 

Abdomen.— Liver slightly enlarged; all organs in abdomen show acute 
cloudy swelling; inferior vena cava from level of fourth lumbar vertebra down, 
and extending into iliacs and femorals on both sides, was the seat of a purulent, 
septic thrombosis; at most central part of involvement was an organizing clot; 
there was an involvement of the tissues surrounding the vessels. 

Chest.— ^cute, cloudy swelling of heart, and cedema of lungs, with congestion 
of bases. 

Probable Cause of Death.— Suppurative meningitis (streptococcus), with 
original focus a suppurative thrombophlebitis. 

Secondary, or Terminal Lesions.— ^cute, cloudy swelling of heart muscle, 
liver and spleen; pulmonary parenchymatous nephritis. 

Elucination or Bacteria fbom the Subasachnoid Space. 

While the protective mechanism of the brain prevents the en- 
trance of bacteria into it from the blood stream^ when the subarach- 
noid space has actually been invaded by them the protective mech- 
anism avails itself of the blood stream for their elimination. 

Experimental injections of bacteria into the subarachnoid space 
invariably are followed by finding the micro-organisms in the blood 
stream.^® Experimental injection into the subdural spaces of large 
amounts of normal solution^ on the other hand^ shows no changes in 
the brain, but a severe hyperemia of both lungs, with hemorrhages. 

Surgical Application: Patients in coma or convulsions frequently have a com- 
plicating pneumonia, due to a lowering of the resisting power. 

Immunization. — Immunization in general is so imperfectly un- 
derstood — especially as comparatively few experiments in this field 
have been made — that little real knowledge is to be expected regard- 
ing its application to the brain and subarachnoid spaces. It is known, 
however, that full blood contains components which retard the growth 
of bacteria and in the majority of cases kill them. By this means 
the blood stream constantly purifies itself. It is also known that 
the removal of inMnunized blood from the body allows a continuation 
of these components for varying times for diiferent micro-organisms. 
After the third day, however, these component elements of the blood 
rapidly disappear. 

»• Felton, L. D., and Wegeforth, Paul : The Prwluction of Exporimental Menln- 

fit\B by Direct Inoculation into the Subarachnoid Space; Monographg of Rockefeller 
Mtitute for Medical Besearoh, March 25, 1920, No. 12, p. 7. 
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It has been proved experimentally that inimimization of the 
cerebro-spinal fluid ia much more difficult than immunization of tlie 
blood, because the cerebro-spinal fluid, being constantly emptied into 
the venous circulation, cannot very long contain the immunizing sub- 
stances. Sera injected into the cerebro-spinal fluid are passed inl 
the blood in about twenty minutes. 



Burgioal AppUdtlioit: It is an eatablislied surgical fact ttiat the dura 
inciBed with greater immunity through the area of a neighboring infection- 
over the legmen, for instance — ^tlian over an area wliich ia not the seat of an 
infeetion. Immunization probably (ixists in llie cerebro-spinal fluid and in the 
brain area, but the immunization does not extend far nor docs it last long. Under 
■uch circumatances, the surgeon cannot with impunity enter the dura and explore 
tbe brain for any great distance. By so doing he carries infeetiun into 
that is not immunized, while the trauma of the exploration kills cerebral tisaui 
whicli furniahed a most favorable soil fur the develnpnieiit of cerebri 
BUppuration. 



da 



SuaciaTiBiUTY of Cerebr.^l Tissue to BiCTERiAL Vibvlkncb, 



The ordinary pathogenic micro-organisms are from forty to two 
hundred times more virulent in the subarachnoid space than in any 
other part of the body structure. The toxins of tubercle bacillus, for 
instance, apparently have a specific affinity for meningeal tissue. 

Extracts of cholera bacillus are about forty times more toxic in 
the subarachnoid space tlian when injected into the blood. Anthrax 
extract produces hemorrhage into the pia, while many other forms of 
infection — such as streptococcus capsulatus, or pneumococcus type 
three — have a distinct action on the blood, causing hemorrhage into 
the brain. 

Newborn infants are subject to certain infections to which adults are leaa 
liable, or not at all auareptibte. During infancy the colon bacillus ia a frequent 
cause of infection of the brain tissue and of the meninges as well as of the kid- 
neys. Artiflfially fed infante are much more liable to infection by the colon 
bacillus than arc hreasUfed infants. In adults the colon bacillus ia only feebly 
virulent. It would aeem that infants during the nursing periods acquire an 
immunity from the mother. When deprived of this immunity tliey must build 
up immunity for themselves. 

Bull's" experiments on dogs and rabbits demonalraled the pathologicitl effect 
on the nervous system of streptococci from the blood stream. In dogs sections of 
the central nervous organs whowed multiple absceBsi-a in llie cerebrum, tiie pons, 
medulla and the white matter of the spinal cord. In some of tlie rabbits obvioua 
clinical symptoms were wanting, but a punilent meningitis was found nt autopsy. 
The sections showed at limes focal lesions associated with the meningitis, uaually 
afTecting the cerebrum, the cerebellum, and medulla and the pons. 
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SEKsiTivEneas or Brai^t to Tosic Iitfldbnoes. 

To function properly the brain must be bathed in its own normal 
fluid and at a nonual temperature. It is not only highly sensitive to 
toxic influences, but it is profoundly influenced by any change in the 
eompoeition of the cerebro-spinal fluid which surrounds it; even 
sterile normal salt solution (if it does not contain a small amount of 
calcium salts) is highly toxic to the brain, causing irritation if in- 
jected into the subarachnoid space, and respiratory embarrassment 
and death if irrigated through the cerebro-spinal fluid system.*^ 

Vote: "Chnngea in the structure or function of the meningcal-ehoroid plexus 
complex too alight to be detected by cellular or chemical changes in the cerebro- 
BpinaJ fluid, or by murpholngical alteratioiiB, are sufficient to diminish in an 
esaential manner its piutective powers. An immune serum injected iiitra-spinatly 
is protective, biit the degree of its efficiency is more or less proportional to the 
freedom from injury to the meningeal structure by the irritating substances em- 
ployed. The slighter the inflammation the more readily and quickly the injuiy 
is repHircd," and consequently, "Aseptic fluids which irritate, inflame, or even 
slightly niter the intt^ity of the meninges and choroid plexus, diminish or 
remove their protective function." "Injury to the blood veBsels of the meninges 
also promotes an infection. This may be due either to the escape of the inoculated 
virus from the blood through the injured vessels into ttie meninges, or, what is 
more probable, to the entrance of the blood into the subarachnoid space, thereby 
setting up ft mild inflammatory reaction which suffices to promote the infec- 



PHOTECTIVE MECHANISM IN THE BRAIN ITSELF. 

The protective mechanism in the brain itself is made up of two 
parts — (1) those structures which prevent the entrance of micro- 
organisms into the cerebral tissue and (2) those forces which com- 
bat, destroy, or limit infection which has gained entrance. They 
frequently act in both capacities. The chief protective agent in the 
brain in combating infection is the blood, the blood vessels furnishing 
the elements which defend the cerebral substance from infection. 
Consequently, the cortex, which is well supplied with blood, is in- 
fre<|uently infected, while the deep substance of the brain, relatively 
poorly supplied with terminal blood, may easily become the seat of 
an abscess. In the presence of infection, infiltration of blood into the 
substance of the cerebral tissue undoubtedly favors the extension of 
the infection, probably by causing death of the cerebral tissue by 
pressure. 

'■ We«l, LfwiB H.. and Wtjeforlh : Loo. cU. 

••Kleinpr. f., nrid AmoKn, HnroM I,.: Rplatinn of tbe U^nlnges aoil OiaraM 
PletDs to Pollomjellllc Intectlon : Jmrnal of Bapcrlmcntat UviMnc. IBIT, Vol. 2B, 
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Tiote: There la erperimental evidence thst the red corpuscles tbetnselves btl^ 
to limit the extension of infection in certain parts of the brain and under certain 
conditions, prolablj by some form of nicclianica.1 protection. "A large intra- 
aracbnuid space hcmorrliage completely protected the subarachnoid space from 
infection, although the brain subHtunce web one large abscess." Free red blood 
cells are also found in considerable numbers in the necrobiotic eone of intracere- 
bral abscess ." 



VARTiNa Degbees of Sensitiveness to Infection. 

The different elements of the brain possess relatively different 
degrees of resistance to infection. The gray matter of both the 
cortes and tlie central ganglia ia very resistant. In traumatic 
abscess the different zones of this gray matter also differ in their 
Busceptibility. An intracerebral abscess in its growth usually d( 
not affect the ganglionic tract, but follows the white fiber tracts. 



f SUPPDBATION 1 



The blood vessels funiiah the elements which encapsulate a sup- 
puration, while by the blood are contributed the phagocytes which 
help to remove the products of tissue disorganization. The cerebral 
tissues — the arachnoid, the pia and glia — furnish the macrophages 
which by a process of digestion assimilate into themselves the dead 
tissue and carry it to the blood vessels and cerehro-spinal fluid system, 
that remove it from the hrain. In this process the perivascular 
spaces of the blood vessels play a large part; conse<iuently, in all- 
suppurative lesions of the brain the adjacent perivascular spaces are 
found crowded with round cells and with micro-organisms. 



n 



Note: For a detailed description of how a suppurative process into the br«lB 
limited, refercliee is made to Part II, page 47- 



ESTENSION OF IMFBOTION. 



The three great factors in the death of cerebral tissue, and conse- 
quently, in the development of a cerebral abscess are (1) thrombosis, 
(2) compression, and (3) operative trauma. 

After encapsulation, a brain aliscess extends by two proeesaea, 
(1) a seeping of infected material through the capsule and (2) an 
extension throngh pressure erosion. 

Extension of infection witliin the cerebral tissue is favored by 
death of cerebral tissue largely because the myelin discharged from 
its sheath furnishes a favorable soil fur the growth of bacteria. 

The blood vessels play such an important part in the proper 

■Bsalck, Cbarles B.; Lep. cM. 
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function of the brain that any disturbance of the circulation in 
the presence of infection, favors extension. Thrombosis of the blood 
vessels furnishes a large part of the pathological picture in the early 
stages of brain abscess. In acute abscess the first extension of the 
abscess is entirely through thrombosis ; consequently, anything which 
causes dislocation of the brain mass, favors thrombosis and prevents 
the reactive forces of the brain from operating properly. Compres- 
sion by favoring thrombosis has a similar action: thus, with an 
intact dura, dilatation of the ventricles by increase of the intracranial 
pressure is an aid to extension of the infection. 

Surgical AppUoation: In the early stages of brain abscess relief of intra- 
cranial pressure by lumbar puncture undoubtedly assists in the limiting of the 
process, as the brain's bulk is primarily not seriously increased, the abscess 
being due to nutritional death. It is the reactive forces of the brain itself that 
occasion a part of the increase of the intracranial pressure. 

Removal or Dead Tissue. 

Dead tissue within the brain is taken care of by two processes: 
(1) removal, chiefly by the phagocyte cells of the brain itself — the 
macrophages — and (2) encapsiilation of the dead area. In the for- 
mer process the same exhaustion of reaction happens in the brain that 
happens with other tissues ; namely, if suppuration is long continued 
a limited area of suppuration is allowed to exist indefinitely. Experi- 
ments with vital dyes show that the macrophages are able to remove a 
certain amount of dead tissue, but, after a time they lose their 
activity. 

Surgical Application: The surgeon must guard, therefore, against allowing 
the activity of the protective elements to become exhausted. Aseptic meningitis 
is dangerous, although it contains no septic factors, because it exhausts the pro- 
tective elements in their effort to remove the cause of irritation. 

Repair. — ^Repair of cerebral substance is accomplished by one 
of two processes: (1) by cyst formation, if the lost tissue is adjacent 
to the meninges, the pia filling the gap. This accounts for the fre- 
quency of meningeal cysts in areas injured. The cysts are filled with 
cerebro-spinal fluid and the degenerated elements of the blood cells ; 
and (2) by proliferation of glial tissue — a gliosis. 

Recrudescence of Latent Infection. — ^Recrudescence of latent 
infection is a very frequent 'occurrence in the nervous system. This 
is of the greatest surgical importance because, a brain abscess having 
been cured, there undoubtedly lurk in parts bacterial elements which 
await opportunity again to become active ; "* consequently, no further 

**Eagleton, W. P.: Meningitis, Case 8, Tr, Am, Otologioal 8oo., 1021, p. 010. 
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surgical interference should be undertaken at least for a consider- 
able period of time. 

Weed and Wcgeforth," after curing experimental brain abscess, found that 
mening-itia resultnl on furtber tnRDipulfttion in trying U> close the dural defect. 

Conclusions. — It wonid seem then, that it \& the close and 
delicate relationship between the cerebro-apinal fluid circulatorj sya- 
tem and the blood circulatory system, which furnishes the chief 
mechanism in the protection of the brain substance. Both nre 
necessary for the prevention, combating, limiting, and removal of 
deleterious matter from the brain into the subarachnoid spaces and 
80 out into the circulation. Anything, therefore, which in the pres- 
ence of micro-organisms interferes with the capillary blood stream 
within the brain, renders an infection of the brain liable, while any- 
thing, operative or therapeutic, which upsets the cerebro-spinal fluid 
circulatory system increases the likelihood of cerebral abscess or 
meningitis. In abscess of the brain the chief causative influence in 
infection is thrombosis of the small vessels ; for in consequence of the 
presence of small thrombi an area of cerebral substance not only 
undergoes nutritional death but, because of the accompanying peri- 
vaaculitie, it has eliminated from it the avenue whereby infective 
materia] is removed from the braiu. Thus, both the blood stream 
and the cerebro-spiual fluid circulatory system are thrown out of 
action in this area, while the dead cerebral tissue becomes a favorable 
soil for the growth of micro-organisms. 



Although suppurative meningitis is usually the terminal process 
of brain abscess, it is an important fact that with micro-organisms 
free in the spinal fluid (as shown by lumbar puncture) an existing 
brain abscess is the only type which offers a probable chance of re- 
covery, because the protective character of the process which origi- 
nated from the abscess was already active at the time of the invasion 
of tiie cerebro-spinal fluid by the bacteria. Of all the cures of true 
suppurative meningitis, (not of blood stream origin, reported ia the 
literature) — 27 in number, over two-thirds had a protective menin- 
gitis at the time of the invasion of the subarachnoid space by the 
bacteria; of these, five were secondary to a brain abscess and were 
cured by evacuation of the abscess, together with lumbar puncture or 
the injection of serum into the spinal cavity. 
-Weetf and Wegefwtb: z^. «u. 
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"Two were preceded by brain abscess — ^Day: One was associated 
with intrapi arachnoid abscess — Held & Kopetsky; and two were 
associated with or preceded by subdural abscess (traumatic), Eost- 
livy & Poirier/* *• 

It should be recognized that the protective meningitis which de- 
velops to ward off the brain abscess from the subarachnoid space may 
be the deciding factor in controlling the infection when the micro- 
organisms actually invaded the cerebro-spinal fluid system itself. 
Consequently, in suppurative meningitis, complicating a brain ab- 
scess, in spite of the presence of the invading micr(H>rganism8 in the 
cerebro-spinal fluid, evacuation of the abscess should be undertaken 
with a fair prospect of recovery from the meningitis. 

OASS ULVi. 

• 

T. P.: General Suppurative Meningitis (Streptococcic, Hemolytic) originated 
from a latent and unsuspected cerebral abscess of eighteen montM duration 
treated by cerebral and cerebro-spinal subarachnoid irrigation. 

R^sum^ of Case: About one and a half years previously the patient attempted 
suicide by shooting himself in the right temple with a revolver. He was brought 
to the hospital and operated upon by the author who removed a pistol bullet 
from the left parietal region, the ball having passed through both frontal lobes. 
The X-ray after the operation showed small fragments of bone or bullet near the 
wound of entrance, but the patient made a very good recovery and apparently 
has been quite well since. It is interesting to note, however, that after this time 
his history states that he has become a drug addict. 

A few days before his death, the patient was found by the police in a more 
or less dazed condition and brought to the City Hospital, where he was placed 
in the observation ward for psychopathies, little attention being paid to his 
former cerebral injury. It was noticed that he had a stiff neck, the patient walk- 
ing around the ward in this condition. The interne performed a lumbar puncture 
which showed a cloudy fluid under pressure; with numerous pus cells and many 
Gram positive cocci, many arranged in cliains. A diagnosis of streptococcic sup- 
purative meningitis was made. 

Two attempts were made to wash out the subarachnoid cerebral space, and 
anti-meningococcio serum was given intraspinously. The patient grew worse 
after the second operation, but had appeared in much better condition after the 
first. Post-mortem disclosed three latent abscesses, the oldest of which doubtless 
was present from the time of the original injury eighteen months previous. One 
abscess had perforated the lateral ventricle and slowly discharged its contents 
into it. From this the infection had passed to the basal cistema and the cere- 
bellar surface, the subarachnoid spaces of the cortex remaining unaffected. 

History: June 7, admitted to City Hospital. Temperature 100.2 degrees 
and pulse 100. 

Psychiatric Examination, Wednesday, June 8: "I've been here three or four 
weeks." (Was admitted yesterday.) Does not know day, month or year. 
Says "1821." At 10 a. m. says it is about 3 o'clock. "I don't know why I 

** Eaglcton, W. P. : Operative Treatment of Suppurative Meningitis with special 
Reference to Irrigation oi the Cranial and Spinal Subarachnoid Spaces, and the 
Importance of Protective Meningitis from a Prognostic and Therapeutic Standpoint; 
Transactions American Otological Society, 1921. 
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n't drunk. 1 don't 



] o[ Romberg. 



■m bere. I don't know who brought me here, either, 
know what was the matter with me." 

Why do you stay herel "I don't know that, either." Uaing drugs? "No." 
Anything hurt you? "No." Were you here before? "I imagine bo." Have 
any trouble! "We had quife an argument — my brother — a little family affair." 
Did the police bring you int "I don't know." Did you try to kill youraellJ 
"No." 

"Harding is President; Wilaon before him." 

"4 X * ^ 18 -f- 10 c^ 28 — 8 =; — ^well — " (Then no answer). 

"9 X 9 = 81 -H 8 = 81 —oh, well—" (Then no answer). 

"6 X fl — 36 + 8 = —well—" (Then no answer). 

"20 — 1 =r 19." (Correct, but alow), 

"Before July comes Auguat; before December, November; before October, 
September — " (after aome thought). 

Name the months of the year. "This month — " (Then no answer). 

Memory for numbers poor — "3, 4, 8, 7." 

No dysarthria. 

Both pupils very sluggish to light — both irregular 
Knee jerks exaggerated. Urine dribbled during examination. Executes ci 
sluggishly. Gait somewhat spafitic. Marked tremor of fingers. 

June 9: Incontinent; neck stiff. 

Lumbar Puncture. — Fluid cloudy under slight pressure; Wassermann nega- 
tive; direct smears show streptococci. 

Operation. — Cerebral and spinal subarachnoid irrigation. Tliree trephine 
openings made in right fron to-parietal region; in the first it was found impoa- 
Bible to enter fluid because of apparent adbcnion of dura to brain, although 
tbe opening was away from the skull opening through which tbe hall had been 
extracted, by at least one and one-half inches. Two other openings were then 
made: opened into the subarachnoid space, and tap made into cisterna magna. 
Needle inserted underneath dura and arachnoid and surface of brain flushed 
out with Ringer's solution and drained through nwHlle in cisterna. Process 
repeated twice through trephine one inch poeterior to first opening on the same 
side. Loter the excess fluids were drained through a lumbar puncture. Flaps 
closed with black silk. 

Juno II: Temperature BO degrees; pulae 06. Nurse's Note: "Patient ap- 
pears to be much better. Answers intelligently to questions. Neck still very 
rigid and head thrown back." 

Lumbar puncture; 2S c.c. withdrawn, fluid cloudy, slightly yellow, under 
slight pressure j\nti-nieningococcic ecriim 20 cubic centimeters injected. At 
this time the author examined the patient; the man was in excellent conditioD. 
Re recalled all about the previous experiences iu tbe hospital eighteen monthn 
«go. 

8 p. m.: Second subarachnoid irrigation. Anterior flap opened; stitches 
removed; needle inserted into arachnoid and irrigation carried on as on the 
previous day. Drained through cisterna and lumbar piuicture. Fluid yellow and 
■omewbat turbid. 

8 a. m.: Answered when spoken to. Pulse fair. 

8;30 a. m.: Patient auddaily became cyanosed and pulsolesB and ceased 
to breathe. 

AoToPsT XSD Report by Db. Haewson S. Maituisd. 

Head. — In the cortex of the middle of the right frontal lobe is a small, 
cortical and siih-cortical abscess, measuring about l..'i cm. in size and ftUed with 
thick, creamy pus containing a few small fragments of bone; the wall of tbe 
pitvitT is about 3 mm. in thickness. 
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Situated deeper in the lirain Rubetant^, Its outer tdge encroaching <m tlie 
■mall abscess already dntcribcd, ii anotlier more recent and larger ahacess, 
measuring about 2.5 cm. in diBraeter, and containing a slightly gTcenish pus; 
its wfllU are about 1 turn, in thickncsB. The lower and inner portion o1 this 
ibsovas cavity, about 1.5 cm. in sixe. leads directly into the anterior horn of the 
right lateral ventricle, the opening being soft and necrotic brain tissue. 

The right ventricle is diHtendnl with greenish-yellowish pus. and there is an 
extensive exudate clinging to the choroid ple.xus; the cpendyma lining the cavity 
contains numerous punctate hemorrhages, and the surrounding brain tissue is 
■oft, iFdtfmBtous. and in places distinctly necrotic. This same condition is found 
in the left lateral ventricle, although not to so marked an extent. 

The tiiird ventricle contains purulent exudate and fluid pus, and the inter- 
peduncular cisterna is distended with purulent e\udat«. The fourth ventricle is 
dilated, as is also the iter, and contains a. purulent exudate and free pus. This 
has luaked out through the foramina of Magendie and Luschka and infected the 
cisterna magna, which is filled with a plastic, purulent, yellowish exudate, 
which extends up over tlie inferior and lateral surfaces of the cerebellum 
and stops. The cisterna basilis and chiosmatis contain considerable plastic exu- 
date, which apparently comes from extension from the cisterna magna, and pos- 
sibly also from the close proximity of the infected third ventricle- The outer 
surfaces of the brain and the spinal cord and its meninges are practically free 
from exudate. 

Extending from the wound of entrance in the middle of the frontal lobe 
passing across the frontal lobe on its superior surface, to the left and slightly 
backward, through the left frontal lobe on its superior surface, and stopping 
at the bone opening in the left parietal region, is a somewhat collapsed brain 
tract of the old bullet wound. The brsiu tissue is stained a gamlnge yellow 
around this old tract and there ore numerous piarachnoid adhesions over this 

Comments. — Of course, a brain abscess should have been siinpected, and an 
attempt made to drain it. possibly associated with subarachnoid irrigation. 
Subarachnoid irrigattnn, however, would of course have been useless without the 
removal of the cause. 

In view of the excellent condition of the patient just prior to the aecond 
Irrigation^ — ^with the rapid rise of blood pressure and the sudden termination, 
one is forced to the conclusion that death resulted from cerebral compression, 
probably induced by the irrigation. In addition to the over- looked abscess, 
the patient probably was over-treated both as to lumbar puncture and scrum 
injections, and subarachnoid Irrigation. 
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Flo. 33 (Hi- — CroHs awtion of left optic nerve — bhowing perincurtil inflltra- 
tioii wilh tlirumbaHiB of siiihII vesaels and d<^(.iicration of the nerve fibers in a 
('Kt<- of frontal lobe aI>sccBs which, itfter evacuation of tlic abscess, perfarated (lie 
laloral venlrit'la and was fo11uWL-d b; a closed cnipypmn of the ventricle, Faii«n)( 
blindness. Tho O.E. picture whh that of strangulution of the vessels — "Stupt-iir 
Artfirielle." (The shrinkage nf the seolions due to the hnrdening procns in 
fornuilin is proportional in both right and left optic nerves; the atrophy due to 
patliulogical conditions wns much greater in right uptic nerve than in left.) 
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Fro. 33 (b). — CroBB 8w(ion right optic nervL- — near I'liiiisni — sliuwing peri- 
neural infiltration with thrombuBis of small vessels and degeneration of the 
nerve fibers in (rontol lobe abact'Ba wiiitli, after evacuation of the nbaceaa, per- 
forated the lateral ventricle and waa followed by a dosed empyema of the ven- 
icle, cauaiug blindness. The O.E. picture wub that of strangulation of tbe 
iSi^els^-'Stupeur Art^riellc." {The shrinkage of the sections due to the 
hardening procesa in foraialin is proportional in both right and left optic nerves; 
the atrophy due to pathological conditions was much greater in right optic 
than in left.) 



PART III. 
SUEGICAL DIAGNOSIS. 



CHAPTER X. 

DIAGNOSIS OF BRAIN ABSCESS IN GENERAL. 

In the presence of a known focus of infection, either from tibe 
ear, nose, lungs, or other organ, with cerebral symptoms, brain abscess 
is to be differentiated from 

(1) blood-stream infection, 

(2) meningitis, 

(3) vascular lesions, 

(4) brain tumors. 

The symptomology peculiar to brain abscess should be divided 
into 

I— EVIDENCES OF CEREBRAL SUPPURATION. 
II— SYMPTOMS OF CEREBRAL COMPRESSION. 
Ill— LOCALIZING SYMPTOMS. 

In the usual descriptions aU the symptoms are intermingled more 
or less indiscriminately. This not only causes confusion, but often 
actually hinders an early diagnosis, for if the graver symptoms of 
cerebral compression — papilloedema, slow pulse, coma, etc. — are 
absent in the early stages of the abscess, to include them in the de- 
scription minimizi the^portance of the signs of cerebral suppura- 
tion which are always present and, while never so outspoken as those 
of cerebral compression, are capable of yielding a diagnosis at an 
early period if properly interpreted. 

The literature is filled with records of cases where a diagnosis 
was not made ^1)ecause of the absence of the, so-called, symptoms of 
brain abscess.'' Review of these cases will show that what in reality 
prevented the surgeon from making a diagnosis was not the absence 
of the symptoms of cerebral suppuration — ^for they were present — 
but the absence of those symptoms which point to an increase in the 
intracranial contents, the signs of cerebral compression. 

Few cases of brain abscess present evidences of cerebral compres- 
sion in the early stages ; the majority of them not for some time, as 
the bulk of the brain is not increased ; while a considerable numberi 
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especially those in which the frontal lobe is the site of the abscess, 
never cause compression. The importance of this fact ia not gen- 
erally appreciated. 

In a doubtful case — and most cases are doubtful in the early 
stages — the surgeon should approach the subject with a broad view- 
point In attempting a diagnosis he should adopt a definite mental 
policy. He should endeavor to distinguish between the manifesta- 
tions of cerebral suppuration on the one hand and those of compres- 
sion and localization on the other — though both of the latter may be 
absent. 

In the course of his experience the author has adopted the fol- 
lowing policy: (1) he asks himself (o) is cerebral suppuration pos- 
sible? and (&) if possible, is it probable! 

Should these questions be answered in the affirmative, he then 
tries to decide (2) is cerebral compression present? Then, and not 
until then, is (3) the localization of the suppuration, to be con- 
sidered, when in the majority of cases the solution of the three for- 
mer questions will have made apparent the probable site of the 
abscess. 

(l-ffl) Is Cerebral Suppuration Possible? In a case that pre- 
sents cerebral symptoms the absence of evidences of suppurative dis- 
ease of the ear, nose, lungs, or heart at the time of examination re- 
moves the probability of a brain abscess. Although cases of otitic 
brain abscess are on record in which the abscess has remained 
quiescent for a long period of time during which the ear ceased to 
discharge, the author believes that a careful examination of the 
history of such cases would reveal that marked cerebral symptoms 
accompanied or immediately followed the aural suppuration. 

On the other hand an accompanying focus of suppuration in the 
ear, nose, or lungs (bronchiectasis), renders possible a localized in- 
tradural suppuration. In such a case, although the cranial symptoms 
may be indefinite, the patient should immediately be admitted to a 
hospital for observation and routine examination. 

(1-6) Is Cerebral Suppuration Probable? In the presence of 
cerebral symptoms with a known focus of suppuration of the ear or 
nos^ intradural suppuration becomes not only possible, but probable. 
In such cases an early positive diagnosis is rendered possible by at- 
tention to a multitude of details to each of which the surgeon must 
give careful consideration. During this stage there generally is no 
one Bvmptom which is pathognomonic Too much significance should 
not be attached to the presence or — more especially — the absence of 
l> any one symptom. The suigeon must construct the picture by atten* 
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tioQ to mmor evidences and after its construction he must consider it 
as a whole. 

I— EVIDENCES OF CEREBRAL SUPPURATION. 

(a) Initial Vague Chill. — The "initial vague cliill" indicates 
the beginning of an intradural suppurative process. It occurs when 
the infection invades the brain tissue. This initial vague chill gen- 
erally is described bj the patient as ''not a chill, but a chilly feeling," 
and consequently the accouut of it is obtained only by a systematic 
inquiry into the patient's history. Careful questioning will establish 
not only the occurrence of the chill, but also the fact that from the 
time of its occurrence the health of the patient was not so good as 
previously to it. The eliciting of the exact date of the "initial vague 
chill" is of the greatest clinical importauce, since from that can be 
computed the probable duration of the abscess, the degree of viru- 
lence of the suppuration, and the possible preseuce or absence of an 
encapsulating membrane, all of which will greatly influence the 
surgical procedure to be adopted. 

(i) Headache. — This, in the author's opinion, is always pres- 
ent. It will vary from a dull headache to severe attacks in which 
the patient may become almost maniacal from pain. No other one 
symptom is of such uniform occurrence, or of greater assistance to 
a positive diagnosis. Its importance frequently is minimized by the 
patient; he "always has had headaches." Psychologically, there ex- 
ists a disposition on the part of both patient and physician to disre- 
gard the headache because of this previous disposition. Questioning, 
however, will demonstrate that the headache is of somewhat different 
type from that previously complained of. Usually it is necessary for 
the surgeon to point out the difference to the patient. 

In the presence of a known focus of suppuration in the ear op 
nose, very severe headaches prei-eded by a vugue chill render an in- 
tradural suppuration extremely probable. In one of the writer's cases 
these wore the only evidences demonstrable at the time of operation ; 
and in numerous instances no other symptoms appeared for a long 
time, although the patients all along were sutforing from encapsulated 
brain abscessee. 

It is to be understood, however, that encapsulated, aseptic serous 
meningitis may cause this syndrome; but a localized meningitis fre- 
quently is the initial stage of an intrapi arachnoid abscess. 

(c) Vomiting. — As with headucJie, the importance of vomiting 
as a symptom of brain abscess frequently is not appreciated, espe- 
cially if tbe patient heretofore has had "vomiting spells" aBsooi&ted 
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with headache. True projectile vomiting rarely occurs in the earlier 
stages of intracranial suppuration prior to the appearance of com- 
preaaion; but irregular vomiting without a definite cause is a fre- 
quent occurrence and should always be regarded as presumptive evi- 
dence of meningeal or cerebral suppuration. In one of the author's 
cases a boy, nine years of age, had for several weeks following a 
mastoid operation no sj-mptoms of cerebral suppuration other than 
irregular headaches, two or three intermittent attacks of vomiting, 
and a slight peevishness of disposition, yet during this time there was 
a large collection of pus in the tcmporo-sphenoidal lobe. Examina- 
tion of the recorded cases of frontal lobe abscess shows that in a 
large proportion of them headache and vomiting were the only 
symptoms present until shortly prior to death. 

(d) General Malaise. — Loss of appetite, coated tongue, and 
dry skin always are present to a greater or leas d^ree with cerebral 
suppuration. In cerebellar abscess the loss of flesh is one of the most 
characteristic symptoms. The combination of headache, vomiting, 
and general malaise, each or all out of proper proportion to tlie mani- 
fest local condition, preceded by a vagne chill and a known focus of 
suppuration, associated with a high cell count in the cerobro-spinal 
fluid, calls for an exploration within the skull. 

(e) Disproportion. — {Value of, in diagnosis of cerebral sup- 
pumlion): A certain disproportion always exists between the com- 
monly recognized symptoms of cerebral suppuration. This has its 
value in diagnosing between the symptoms that arise from the caus- 
ative lesion — mastoiditis, or frontal sinusitis — and the symptoms of 
cerebral suppuration. The causative agents of a brain abscess — mas- 
toiditis or a frontal sinusitis, themselves suppurative processes — 
produce the same general symptoms as intracranial suppuration, 
(chills, pain, headache, vomiting, temperature, general malaise and 
high cell count), and this complicates the problem. The symptoms 
originating from each, however, frequently can be distinguished by 
a study of tho proportional relationship between the lesion and the 
severity of the symptoms. 

In a determination of whether the symptoms presented arise 
from intracranial suppuration or from the mastoiditis, the surgeon 
must visualize the possible course of the diff'erent patholi^cal 
processes. In the case of the boy referred to, he had a mastoid; an 
extradural abscess had been found at operation, but after its evacua- 
tion he became peevish and had irregular vomiting and headache, A 
child of nine years, recovering from a mastoid operation, might have 
attacks of vomiting from overeating. The disproportion was evident 
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in this case, therefore, because children of that age rarely have asso- 
ciated vomiting and headache without an intracranial involvement. 
An adult, on the other hand, might be liable both to vomiting and to 
headache, but in the boy's case the repetition of such an association 
would signify a complication of the mastoiditis, or at least a pachy- 
meningitis interna — itself a stage of intracranial suppuration — or a 
serous meningitis. 

But, it may be asked, is not a pachymeningitis interna gener- 
ally harmless? And are not pachymeningitis interna and serous 
meningitis protective processes, both self-limited? Trua And do 
they not frequently disappear upon removal of the cause? True, 
also. Then why not reopen the mastoid and thoroughly clean it out ? 
The answer lies in whether, in an individual case, a pachymeningitis 
interna or a serous meningitis could exist alone. In the case cited 
the diseased mastoid had been tlioroughly exentorated, but in spite 
of this the peevishness, headache and vomiting subsequently ap- 
peared. Consequently, it could not be a pachjoneningitis interna, 
because if that had been present at the time of the operation it would 
have been cured, and it had no reason to develop subsequently as 
the diseased bone had been thoroughly removed. The disease could 
not have followed this sequence. If the operation had been incom- 
plete, or if a sinus thrombosis had existed, then a pachymeningitis 
might have been present. 

A visualization of the possible intracranial course of the indi- 
vidual lesion will reveal any disproportion between the symptoms due 
to mastoiditis or to sinusitis alone. The following chart is offered as 
an aid to such visualization : 

Sequences in Adjacent Pathological Processes Entering the Brain, 

In the case of Mastoiditis, acute; there may be an associated 
Extradural Abscess; 
Pachymeningitis Interna; 
Toxio localized leptomeningeal effusion — Serous Meningitis. 

Mastoiditis, acute or chronic; may be followed by 
(Extradural Abscess) ; 

Brain Abscess from direct extension of suppurative tissue or retrograde 
thrombophlebitis. 

Mastoiditis, acute or chronic; may have caused a 

Labyrinthine or Perilabyrinthine involvement; from which may originate 

Cerebellar Abscess from direct extension or retrograde thrombosis. 

Mastoiditis, acute or chronic; may be followed by 

Labyrinthine or Perilabyrinthine involvement; and at the same time cause a 

Sinus Thrombosis; from which may originate 

Brain Absoess secondary to sinus thrombosis. 
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Maetoiditis; 
SinuB Thromboais; 
Braiiu AbBceaa. 

Frontal Sinusitia; 

Pocbjnieningitia Externa (extradural obsceaa) ; 

Meningeal Abecees. 

act extension of siippurat 



retrograde thrombasis. 



POSITIVE EVIDENCES OF CEREBRAL SUPPURATION. 

(d) Protective Meningitis. — During the past few jears, when- 
ever infection of the ear or nose is present with cerebral Bymptoms, 
the demoustratiou of a protective meningitia by lumbar puncture has 
become one of the cornerstones of the author's diagnosis. A high 
cell count in the cerebro-spiual fluid from lumbar puncture is clinical 
evidence o£ intracranial involvement suHicient to warrant an intra- 
cranial exploration. The protective meningitia may be the evidence 
of a serous meningitis from the irritation of a neighboring infected 
focus, but if the adjacent suppuration in the ear or nose lias been 
fully removed, the persistence of a protective meningitis is absolute 
evidence of intracranial suppuration. 

In a high cell count the character of the cells is of the utmost 
importance. A high per cent, of polynuclears in the early stages of 
the disease indicates that the process is an active one, such as a 
serous meningitia from extradural irritation or from an irritation 
caused by an intracerebral abscess which approaches the surface. 
The cells, if largely mononuclear, show a subsiding process, for the 
function of mononuclear cella is to remove the debris from the intra- 
leptomeningeal spaces. In meningococcus meningitis Neal ^ haa 
shown that as the infection subsides the pus cells disappear and the 
percentage of mononuclears increases. 

In Case XVII '■^ the following report of the cerebro-spinal fluid 
examination was of material assistance in dilferentiating between a 
possible brain abscess and a cerebral vascular lesion: "Pressure 
slightly increased; transparency — clear, watery; no sediment after 
eentrifugalization ; globulin — moderate increase; cella — 21 to the 
cmm., mostly polynuclears; Fehling's reduced. Bacteriological ex- 

> Neal. Joaepblne B. : Mppln^al Condlttuna NateJ Diirlng Ihe Epidf mk ot 
Inllueiiu : Department o; tleallh of CUp ot A'tw i'ort, Ucprint, Serlea TT, Feliniary, 
1919. p. 4. "The mononuclear cells anil the DDrmal reduptlun of FehllUK'i iDlulluii 
ara piafUcaltr never preKdt In a p;aEeiilc mrnluKltla-" 

•Cane XVII, Ulaa M. L>. : Cliapter Five, Mi'MaUtlc Abvcen. p. 77. 
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amination — sterile. Conclusion — secondary protective meningitiB, 
probably from brain abacesa." 

The cell count may not be increased although an intracerebral 
abacesa may be present at the time. In fact, the cell count is in- 
creased only when the meninges themselves are irritated, or during 
. the stage of localization of the suppurative process. In intracerebral 
abscess from retrograde thrombophlebitis the cell count is not in- 
creased as long aa the abscess does not approach the meninges. The 
writer's conception is that a high cell count in the cerebro-spinal fluid, 
with increase of globulin, occurs at an early stage in nearly all cases 
of brain abscess which originate by direct extension from the ear or 
nose. 

For an understanding of the absence of a high cell count the 
course of the pathological process must be considered. During the 
course of localization of a meningeal process or a cerebral ouppura- 
tion, the evidences of the protective meningeal reactions are exhibited 
in the general cerebro-apinal fluid for a few days only, as experi- 
mental evidence ahows that after the production of an aseptic menin- 
gitia the cell count for the lumbar fluid is high only during the active 
stage, while the process in the cerebral meninges, although limited, 
may atill be present After the abacesa is walled off from the 
meninges and the surrounding cerebral substance, the cerebro-spinal 
fluid obtained by lumbar puncture is nearly normal in constitution 
and the cell count, also, becomes normal. Later, when the abscess 
approaches the meninges, the cell count will again increase, 

A high cell count, then, is important in diagnosis, but its absence 
should not militate against the probability of an intracerebral sup- 
puration. In its absence the possible duration of the suppuration 
should be considered. In one of the author's cases,' on the eighteenth 
day of the diaeaae, although an abscess was present in the cerebellum, 
the lumbar puncture fluid was clear and escaped rapidly by drops 
(consequently it was not under much pressure) ; reduced Febling's, 
and contained only five leucocytea to the cubic centimetre. In blood- 
stream infectiona there ia no protective meningitis and the cell count 
in the cerebro-spinal fluid remains normal. 

(b) Convulsion. — In the author's experience a convulsion oc- 
curring in the presence of suppuration in the ear or nose is a posi- 
tive sign of intracranial involvement. Altliough a few cases are 
recorded in which the removal of the focus of primary infw-tion with- 
out the opening of the dura was followed by the disappearance of 
all symptoms, he is of the opinion that a localized serous meningitis 

• Cue No. XXXI, W, J. : Chapter Tuvelve, p. JOS. 
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— the first stage of an intrapiaraehnoid abscess — existed at the time. 
In four instances in which the conservative conrse of removing only 
the adjacent foci of infection was adopted, all snbseqnentlj were 
found to be suffering from brain abscess, although the primary opera- 
tion on the mastoid or nasal sinuses was followed by a period of im- 
provement, an improvement which in one case lasted for several 
weeks. In the light of these experiences the author regards convul- 
sions as positive indication of an intracranial involvement and their 
subsidence on the removal of the infected foci should not blind us to 
the fact that the intradural contents were affected. Association of 
convulsions with a known focus of infection calls for exploration 
within the dura. 

In frontal lobe abscess, especially in children, convulsions are 
frequent In one case to which the writer was called in ccoisultation 
a child had two convulsions following orbital abscess. Wh«i first 
seen the child appeared perfectly normal. An intradural operation 
was refused. A surgeon subsequently operated on the ethmoid alone, 
disregarding the earlier con\^ilsions ; death followed in two days, 
with indications of a ruptured abscess. 

Convulsions are of relatively infrequent occurrence in adjacent 
brain abscess except as a terminal manifestation of meningeal or 
ventricular rupture. It is to be remembered, however, that irritation 
of the temporo-sphenoidal lobe from brain tumors is much more apt 
to be associated with convulsions than is an irritation in anv other 
portion of the brain. Especially with children it has been the 
author's experience that the first symptom of brain abscess was a 
sudden convulsion — in two cases occurring while the child was at 
play apparently in perfect health, although suffering from a chronic 
running ear. 

In an examination of the recorded cases the author has been im- 
pressed with the comparatively frequent occurrence of convulsion in 
metastatic abscess. The explanation probably is that in metastatic 
al)sces3 the cortex often is suddenly involved before a protective 
prfx»css has had time to guard the brain from the septic invasion. In 
adjacent intrapiaraehnoid abscess such protection takes place before 
the eerobrospinal tliiid aecunuilation beix)mes purulent. 

From observation the author is inclined to r^rard the occurrence 
of eonviilsions in brain absivss as suggestive either of (1) cortical 
involvement ]»y an intracerebral abscess — convulsion being the ex- 
pression of a nmre or less generalized cortical instability;* (2) ab- 

♦ M.i'*R«>i»<'rt. Ku'Js^^n G.. and Foinlor. Laurrnt : Causie of EpUeptlc Selniref^ la 
Tiim<^>r>t r,f Th»* T»>mi>or<>-spbeDoidal Lobe; JoftriMl AmcricQm Mcdidsd Attoci«liaii» 
ruary linh. 1021, p. 500. 
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Bcess of metastatic origin and consequently not apt to be situated 
adjacent to tlte Bite of suppuration; " or (3) abscess of the temporo- 
ephenoida! lobe. 

(f) Subnormal Temperature. — During braiu abscess the body 
temperature remains irregularly subnormal — a fact which is of the 
greatest diagnostic importance. No satisfactory explanation has been 
offered to account for the failure of a localized suppuration within 
the cerebral Ussuo to give the usual body reaction to a bacterial irri- 
tant — i, a, rise of temperature. 

The theory that failure to maintain the normal body temperature 
is due to interference with the heat-regulating mechanism of the 
brain by cerebral suppuration — on the supposition that tlie brain 
and spinal cord possess two sets of cells which cause an increase or B 
loss of heat according as one or the other is stimulated,' should be 
abandoned, although importance still is to be attached to the effect of 
stimulation of the vaao-motor center. There is experimental evidence 
that the hoat-regulating centers are situated in the basal segment of 
the mesencephalon. It has been found that removal of the cerebral 
hemispheres and the thalnmus destroys the mechanism for regulating 
the body temperature.^- *■ " 

The daily normal temperature curve is due to fluctuation in tonus 
of the vegetative system, the center for the r^ulation of the tonus 
being situated, it is believed, in the hypothalamus. The secretions 
from the endocrine organs — the tlivroid, pancreas, and adrenals — 
influence tlie tonus by stimulating the tonus center. Over-stimula- 
tion from over-action of the thyroid and other glands causes a mod- 
erate rise in the temperature curve, while diminished tonus — a fatigue 
phenomenon — is followed by a lowering of the normal daily tempera- 
ture curve; both actions, stimulation and depression of the tonus, 
occur irrespective of the metaboIi& — digestive — processes.^" 

It has been established that the secretions of the brain contribute 
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BOme^liat to tlie mainteiiance of a normal body temperature. 
Crile's *^ conception ia that there is a normal secretion from the 
brain tisane itself, as well as from the pituitary and other glandular 
bodies, which contributes to the maintenance of the body tempera- 
ture. The easily induced subnormal temperature of old age is a cere- 
bral tissue manifestation associated with degenerative cerebral 
changes as shown by the cholin in the cerebro-spinal fluid. The sub- 
normal temperature of hibernating animals is associated with an 
under-secret ion of known glandular cells during hibernation. 

In a general way hibernation reaemblea brain abscesa in its aymp- 
toms. Hibernating animals have "subnormal temperature, tachy- 
cardia, slowed respiration, with diminished output of carbon dioxide, 
lowered blood pressure, relative peristaltic activity and marked in- 
sensibility to painful and emotional stimulus" — symptoms closely 
simulating cerebral suppuration. 

Additional Faptobs i.v Subnormal Temperatobe — Absknce of LYMPnAncB; 
Autolysis. 

Cerebral suppuration being associated with an irregular sub- 
normal temperature, the intermittent rises probably are due to a 
slight leptomeningeal space involvement. The author suggests that 
a factor is the absence in the brain of lymphatic channels which in 
the body tissues in general play such a large part in the conveyance 
and control of infection. 

The delicate perivascular spaces surrounding the blood vessels 
empty into the subarachnoid spaces and are the channels whereby the 
dead tissue or other deleterious substances are removed from the 
brain. The phagocvto cells cither absorb them or they arc emptied 
into the blood vessels of the cerebral tissue, or are carried from the 
leptomeningeal spaces by the arachnoid villi. The high temperature 
in meningitis is due to the micro-organisms or toxins passing into the 
general blood stream, probably through the subarachnoid villi. 
Drainage into the large venous sinuses carries off the blood-stream 
infection in a considerable proportion of the cases of meningitis. 

Thrombosis of the blood vessels in the area of the cerebral sup- 
puration not only obliterates the vessels, but causes the perivascular 
spaces to become so fillwl with cells that they are no longer capable 
of functioning, and thua the remaining connection with the general 
circulation is removed ; for as long as they remain within the cerebral 
substance they may remain inactiva 

of tbe Emotions: n*. S. Saundi:n Company, 
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It is a clinical fact of diagnostic importance that suppuration 
within the cerebral tissue, at a distance from the meninges, not only 
fails to produce the well-rec<^nized reaction of suppuration — an el&- 
vated temperature — hut, on the contrary, frequently is accompanied 
by an irregularly subnonnal temperature. 

The author suggests that possibly the absence of fever in brain 
abscess is due to the fact that a brain abscess has little or no commu- 
nication with the general circulation, being cut off from the vascular 
circulation by thrombosis of the vessels, and from the cerebro-apinal 
fluid circulation by obliteration of the perivascular spaces by exu- 
dates; while the irr^ilar subnormal temperature in brain abscess 
may result from a disturbance of the heat-regiilating mechanism of 
the brain. The toxins or micro-organisms which cannot reach the 
general circulation may depress the normal temperature either by 
depression of the tonus center or by direct action of the heat-regulat- 
ing center, or possibly by interference with the normal secretions of 
the brain, as occurs in hibernation. 

The resistance of the brain substance to autolysis may also play a 
part, for of all the soft tissues, the brain and the skin are tlie least 
aifectod by autolysis. ChoHn, which is not highly toxic, is liberated 
by the autolysis of nerve tissues. 

II— SVMPTOMS OF CEREBRAL COMPRESSION. 

Nothing has done more to delay diagnosis than the habit of re- 
garding the manifeatations of compression as direct symptoms of 
brain abscess. In many cases fiere is no increase in the brain bulk 
in the earlier stages, the pathological process being largely necrotic, 
the result of nutritional death from a retrograde thrombo- phlebitis. 
Later there may or may not be an increase of the intradural contents 
from the growth of the abscess, with an associated or reactive <Edema 
and obstruction to the cerebro-spiual system circulation. 

It will be of assistance if we do not regard the symptoms of com- 
pression as distinctly those of cerebral suppuration, but as the result 
of increase in the brain bulk which may or may not be [(resent at 
the time of examination. 

Only a limited degree of compression is possible in a brain ab- 
scess. The extreme cerebral compression so frequently associated 
with cerebral tumors never is present in suppurative intracranial 
lesions. Emphasis is laid uptm the distinction. A neoplasm in- 
creases the brain bulk either by displacement of the cerebral tissue or 
by infiltration iDto it; an abscess grows by the deetruction of cerebral 
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tissua The reactive forces of nature are paralyzed in the presence 
of suppuration by a very limited degree of the suppuration, and the 
nutrition of still unaffected parts is so interfered with that the sup- 
puration rapidly extends and death soon follows. Therefore, the 
manifestations of extreme cerebral compression seen in cerebral 
tumors are never witnessed in brain abscess. 

SPECIFIC SYMPTOMS OF COMPRESSION. 

In the presence of cerebral compression, all the cerebral functions 
are lowered. We have low temperature, slow pulse, and stupor, in 
contradistinction to the excitation of meningeal stimulation from 
suppuration, when there is high temperature, a rapid pulse> and 
cerebral excitement 

(a) Slow Pulse. — ^A continuous slow pulse is a distinct symp- 
tom of cerebral compression, but when present it generally is asso- 
ciated with other signs — such as papillcedema or coma — ^which 
enable a diagnosis. Of greater importance, however, in the early 
diagnosis of brain abscess is the appearance of periods of slow pulse 
followed by a rapid return to normal. In abscess of the brain a slow 
pulse may be recorded for a few hours — ^probably due to an acute 
(pdema — only to disappear as the oedema subsides or, what is more 
important, as compensation is established. 

(ft) Blood Pressure. — The blood pressure uniformly should be 
taken at frequent intervals during the time the patient is under ob- 
servation, chiefly because of its later value when surgical assistance 
will be necessary. With acute cerebral compression the blood pres- 
sure will rise, but in brain abscess, as a rule, compression develops 
slowly, in which case no variation in the systolic pressure will be 
recorded. It has taken the author manv vears to realize that hourlv 
blood pressure readings, although of the gre;\tost diagnostic assistance 
in acute compression with involvement of the medullary centers, are 
of little or no value in subacute or ohr\>nic compression, the mech- 
anism of the two conditions heinsr imlike. 

Cerebral pressure is synchronous with the pressure of the veins 
within the skull. If the intnionmial contonts are suddenlv increased 
the splanchnic system is suddenly callcvl upon to ro-cstaWish the 
equilibrium between it and the inoroasixl intnu^nvaial contents. Con- 
sequently, tlie blood procure rises to prevent the threatened medul- 
lary anemia and immediate death. In chronic compression com- 
pensation is established by factors within the on^.nium itself, and con- 
Mquently, although the intracraniiil tension may l^ high, the blood 
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pressure is not greatly, if at all, elevated. In one of the author's 
cases of acute temporo-sphenoidal lobe abscess in which signs of com- 
pression developed early and rapidly, the blood pressure rose from 
130 to 170, while under ether 190 was recorded. Immediately upon 
evacuation of the abscess the blood pressure fell to 155, and on com- 
plete evacuation to 130, 

(c) Pulse Pressure. — In acute cerebral compression not in- 
volving the medullary centers a rising pulse pressure is of diagnostic 
importance, as normally there is a close connection between the sys- 
tolic, the diastolic, and the pulse pressures. A rising pulse pressure 
means acute cerebral compression away from the medullary center. 
Whether it is of any diagnostic assistance in acute abscess cases the 
author is unable to say ; but in traumatic cerebral cases it has been 
of the greatest assistance to hinL 

(d) Projectile Vomiting. — This is of very infrequent occui> 
rence in cerebral compression. It is, however, of frequent occurrence 
in cerebellar abscess, even without marked cerebral compression. 

(e) Ocular Paralysis. — Ocular paralysis is of no localizing 
value whatever, the external rectus being the most frequently in- 
volved in any suppurative lesion. Its value as a sign of intradural 
suppuration is also greatly mitigated by the fact of its frequent oc- 
currence in suppurative processes of the mastoid cells or of the apex 
of the petrous portion of the temporal, perhaps from an exudate at 
the base of the brain. The sixth nerve as it passes over the apex of 
the bono may be very susceptible at this point to involvement from an 
inflammatory exudate. 

Third nerve paralysis, also, is of no localizing value — as demon- 
strated by Gushing. It is apt to be compressed between the area of 
transmitted intracranial pressure and the internal carotid artery. 
It is of much more value, however, than a sixth nerve paralysis as a 
sign of cerebral suppuration ; but both are of great value as symptoms 
of transmitted intracranial pressure. In one of the author's cases 
there was an external paralysis of the opposite fidde from a temporo- 
sphenoidal lesion. ^^ 

(/) Coma. — This generally is the terminal stage of compres- 
sion. If we await the development of coma before exploration, the 
mortality will be high, as cerebral compression favors the extension 
of cerebral suppuration. If we would have a lessened mortality from 
brain abscess, the abscess must be evacuated before compression has 
damaged the cerebral tissues, paralyzed the reactive mechanism of 

** Case IX, 0. W. • Chapter Four, p. 88. 
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the brain, and -so damagixi the snrroiindiiif^ tisauea aa to i 
a favorable soil for an extension of the abscess. 

ig) Papilloedema. — Clinically it is st-ldoni possible to differen- 
tiate between an optic neiiritis and a papilloedema. The nerve-head 
manifestations of brain abscess usually are a combination of both. 
The causes giving rise to them are not thoroughly understood. 

The generally accepted view of cerebral compression aa the sole 
factor in their production is not consistent with clinical and experi- 
mental evidence. While general cerebral compression plays a part, 
other causes imdonbtedly are operative. A better understanding of 
the exact pathological conditions producing papillcedema becomes 
necessary because of the widely accepted belief that it is solely of 
mechanical cerebral compressive origin — a view which frequently 
has occasioned the fallacious inference that an absence of papillce- 
dema is clinical evidence of lack of increase in the intracranial 
pressure and has led to unnecessary delay in diagnosis. In consid- 
ering the significance of tbc presence or absence of papillcedema the 
following factors must be recognized : 

(1) The Presence of Increased InlTacranUd Pressure; 

(2) Interference with the Venous Return Circulation from the 
Cranial Cavity (aufficient to cause nerve-head changes) ; 

(3) Location of the Lesion (whether or not it interferes with the 
cerebro-spinal fluid circulatory system) ; 

(4) Alteration in the Composition of the Fluid (contained with- 
in the piaraclinoid prolongations of the cerebro-spinal fluid 
system around the optic nerve, into which the parenchyma- 
tous fluids of the optic papilla and nerve are discharged) ; 

Induced "Stupeur ArterleUe" (due to an involvement of 
the periarterial sympathetic from the action of toxemia or 
trauma upon the central sympathetic system.) 
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Cerebral compression is not always manifested by papillcedema. 
The intense form of papillcedema— -choked disc — is, of course, a 
symptom of greatly increased pressure, but a mild or even a severe 
form of compression may entail no papilltcdema. Choked disc oc- 
curs when the extracranial portion of tho optic apparatus suddenly 
is filled with fluid or distended with exudates and inflammatory 
products, as in obliteration of the iter from pressure by a cerebellar 
tumor.'* 

I'^WarrlnKton. W. B.: Scroui HenlngllUi Quarteflt JounnA o) Meiielito, IVl^ 
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The etiological features of choked disc are (a) distension of the 
intravaginal shenth, (b) infiltration into the siibetance of the optic 
nerve, and (c) venous stasia from interference with tlie return venous 
circulation from the eyeball or from the cranium itself, such as fol- 
lows from the ligation of an enlarged jugular, with extensive throm- 
bosis of the intracranial sinuses — the cavernous and the superior 
longitudinal. 

DistetiHioti of the intravnginal aptue is not always accompanied by cboked 
disc. In aeveral cases of fracture of the base of the skull involving the apex of 
the orhit, the author has observed an immediute blancliing of the nerve head, 
and on suliaeqiient pout' mortem the optic aheath was found to be filled with 
blood. This explains the clinical observation that bemorrhnge into the sheath 
from fracture may not occasion a pa pi Herd em a, but a primary optic nerve atrophy 
may follow within a few weeks. 

A high degree of increase of the brain bulk may be tolerated 
without papillfcdema when the position of the lesion causes no ob- 
struction of the intracerebral portion of the cerebro-spiual fluid cir- 
culation. If papillcedema were occasioned by increase in the intra- 
cranial preesiire alone, or even by direct pressure upon the optic 
eheath, nerve-head changes would be an early manifestation of abscess 
of the frontal lobe, because of the locution of the abscess almost 
directly above the optic nerve and chiasm. 

In frontal lobe abscess, however, papi[la?dema rarely occurs, al- 
though an abscess of largo size may be present. It is this almost uni- 
form absence of papiiltedema in frontal lobe abscesses that has been 
one of the causes of failure to diagnose them. Examination of tho 
recorded cases of frontal lobe abscess reveals tlie fact that although 
papilloedema is very infrequent before operation, it frequently de- 
velops after evacuation of the abscess, demonstrating that an increase 
in the intracranial pressure from abscess in front of the central por- 
tion of the cerebro-spinal fluid system is not associated with papillce- 
dema and that the addition of another factor is necessary. 

The author has obaerved numerous cases of cerchral injuries wliich during 
life gave distinct evidences of increnac of intracranial pressure — conlirmcii at 
autopsy — but showed no ncrvc-head chongps whatever." 

(2) Intebkerejice with Venoch Retiib.s Cnirri.ATio!* from Ckanial Cavitt in 



Intense choked disc may develop from an acute obstruction of 
the return circulation from the cranial cavity and retina, but the 
n of Uu SkuU : Arehtvgg »/ Surgery, lair, 1931, VoL 
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papillcedoma of brain abscess never is due to an obstruction of the 
vascular supply to the nerve head alone, 

A moderate increase of the intracranial contents such ae occutb 
in brain abecesa can not give rise to sufficient pressure to occasion 
papillcedema by strangulation of the vessels of the optic nerve and 
papilla, but when pressure is applied to an area where it obstructs 
the cerebro-spinal fluid system or interferes with the discharge of 
the intracellular juices of the nerve head into the subarachnoid pro- 
longations of the nerve it will occasion a moderate papilla)dema. 

Increase in intracranial pressure, by a temporary obstruction of 
the circulation, may occasion the tortuous and dilated veins and red- 
ness of the disc so frequently seen in septic processes, but from tliis 
temporary congestion the vessels quickly recover.*' 

Congestion of the disc from increased intracranial pressure does 
not lead to papilltedema. Although frequently described as tlie first 
stage, it probably has but little to do with the development of a true 
papiliosdema.** 

For the development of a true nerve-head swelling it is necessary 
that to a venous obstruction there bo added an increase in the cerebro- 
spinal fluid system circulation. The increase in the amount of cere- 
bro-spinal fluid from the irritation of an inflamed sinus wall, and dis- 
turbance in the outflow from alteration in its composition, undoubt- 
edly is the origin of the mild papillosdema often seen in sinus 
thrombosis. 

The writer has seen a choked disc with hemorrhages and blind- 
ness immediately follow a ligation of tlie jugular for jugiilar biilb 
thrombosis and occasion an immediate complete venous stasis. The 
venous stasis occurred because the ligated jugular was the main vessel 
for the return of blood from the cranial cavity — Uic opposite jugular 
foramen being very small— or because a thrombosis occluded the 
superior longitudinal sinus.*^ The intense papiiltedema probably 
originated in part from an associated acute internal hydrocephalus 
due to increase of the cerebro-spinal fluid from irritation and from 
interference with the discharge of venous blood from the cerebral 
veins through the veins of Galen, its discharge through tlie arach- 
noid villi being at the same time prevented by the thrombosis of the 
longitudinal sinus. The increased amount of cerebro-spinal fluid 

" Martin and Crowe state thnt premurc on the Inlernnl Juxiilor 

Inerease lo the venoua dilatation at the fundus. Thl" -' - ' " " 

be or wme dlngaoBtlc mine. (Martin, II. II.. aud Cro 
—Case Keport ; Larunaotcopr', December, 1D2D,| 

"Pick, L. ; Paeudo Neuritis Optica— Oedpiu di>r Papilla Nervl Optlcl — Nearltlt 
OpUca ; KHUohri/t " ' ' - ^ "' "" " "'" 



; ZMtBhrtn far AMgenhftUniHir: 1904, Bd. XI, S. 221. 

BBKlelan, W. P.; areulatar; Dlsturtanres FuIloWlDs Ligation of tLe 
,„^ Vem In Sinus Tbronil)oBl»— witli Report of Ca»e ; Archivei ,- ~- • 
L XXXV, No. 2, p. 91. Case XXllI. Chap. Vlll, p. f" 
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with diminished outflow resulted in an acute distension of the vea- 
tricles in addition to the venous stasis.^®' ^* 

In another case a mild papilloedema on the homolateral side fol- 
lowed an operation for a cervical adenitis. The papilloedema origi- 
nated when an ascending retrograde thrombus^ which developed in 
the jugular vein in the neck^ entered the cranial cavity. 

(3) Influence of Locatioit of Lesion in the P&ODUonoN or Papillcedeica. 

Papilloedema appears at once when the central portion of the 
cerebro-spinal fluid circulation is suddenly interfered with^ causing 
an obstructive internal hydrocephalus. Abscess of the cerebellum 
also frequently occasions a mild papilloBdema, chiefly because the 
pressure upon the iter between the third and fourth ventricles dis- 
places the median line of the cerebellum and thus interferes with the 
cerebro-spinal fluid circulatory system. The intense choking of the 
disc so frequently seen in brain tumor^ however, never occurs in 
cerebellar abscess. 

Obstruction of the central cerebro-spinal fluid system is the cause 
of the mild papilloedema in many cases of temporo-sphenoidal lobe 
abscess, ^^ while the almost uniform absence of papilloedema in fron- 
tal lobe abscess is, primarily, due to the fact that the central cerebro- 
spinal fluid system is not involved, papilloedema developing only 
when the abscess attains a large size or another factor is added.^^ 

Very large lesions involving the cortex alone, large hemorrhages, 
or growths, frequently cause but little change discoverable by the 
ophthalmoscope. Direct pressure on the optic chiasm exerted from 
below, (as in hypophyseal tumors confined to the sella), and conse- 
quently not interfering with the central cerebro-spinal fluid circula- 
tory system, do not cause papilloedema. When situated above the 
chiasm, however, as in suprasellar growths involving the floor of the 
third ventricle, bilateral papilloedema usually is present although 
without great venous stasis. The author's experience with tumors 
of the hypophysis causes him to regard the absence of papilloedema 
as an indication either that the growth is suprasellar or that, having 
been primarily sellar in location, it has broken through the dural 
envelope and invaded the general cerebral cavity. 

>■ Stols : Ueber die Unterbindung der Vena juguUri* interna ; 0ofrtspon4eH9bUt$t 
fUr SchiroUser Acrste, 1918, Bd. XLVIII, No. 18, p. 415. 

** Ruttin, B. : Venenektasie in retra anriculfiren Opera t ion sf eld nnd Stannnn- 
papille nach Jngularis Unterbindung; International OentralbUUt fUr Ohrenheilkunieg 
1919-11. Bd. IX, 8. 301. 

*» Case X, Chapter Four, p. 43 ; in which lumbar puncture performed during 
operation liberated hut little fluid prior to evacuation, but the tapping of the absceM 
immediately was followed by free flow from the needle — an evidence of obstruction. 

" Bollack, J. : Staae Papillalre et Dilation dei Ventricules an Conra dea Tomenn 
C4r6bralei: Annate* d'OeulUttque, 1919. Tome 156, pp. 638-571. 
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(4) Influence of Alterations in Composition of Pasenghtiiatoxts Fluid 

{of the nerve head and the optic nerve, which ie diecharged into the 

prolongations of the oerebro-afniuil fluid eyetem eurround- 

ing the optic nerve). 

Papilloedema in brain abscess frequently originates from a block- 
ing of the pathways by which the parenchymatous fluids from the 
nerve head and the optic nerve are discharged into the subarachnoid 
prolongations of the optic nerve, the blocking being caused by changes 
in the parenchymatous fluid itself, or in the cerebro-spinal fluid. 

INTSAGELLXTLAB PATHWAYS OF OPTIC KeBYE AND RETINA. 

"The optic nerve is not an outgrowth from the brain to the ter- 
minus as are the other cranial nerves, but a growth from the nervous 
elements of the retina into the brain." ^^ "Histogenetically it is 
merely an association path of the central nervous system correspond- 
ing to the otlier association paths." 

Primitively, the retina is a part of the cerebral cortex. If at an 
early stage the "eyeball is removed and the optic nerve cut, the gen- 
iculate, the pulvinar, and the anterior quadrigeminal bodies do not 
undergo complete development." -^ The trophic center, therefore, 
which controls the development of these deep-lying ganglionic parts 
is in the retina. 

The intracellular fluids of the anterior part of the eye are dis- 
charged through the ligamentum pectinatimi, the canal of Schlemm, 
and Fontana's spaces ; those from the posterior part of the eye, how- 
ever, the retina and the optic ner\'e — the cerebral portion of the 
eye — discharge into the optic prolongations of the leptomeningeal 
channels of the cerebro-spinal fluid circulatory system.-^* ^^ 

Verhoeff*8 cases apparently would furnish evidence that if an optic nerve 
tumor involves the subanichnoid space a papillodcrma develops, while atrophy 
alone appears when the space is not attacked. (Verhoeff, F. H.: Primary Intra- 
neural IXimors (Gliomas) of the Optic Nerve; Transactions American Medical 
Association — Section on Ophthalmology, Boston, June 8-10, 1921, pp. 87-127. 

This system of intraneural, pericapillary, and perivascular path- 
ways of the retina and optic ner\'e frequently but erroneously is 

" Gradle, H. S. : Devolopmont of ITuman Eye — Ocular Embryology ; American 
Encyclopedia Ophthalmology, Vol. V, pp. 3862-3920. 

*• Ryder : Development of the Eye ; Norris and Oliver System of Disease of the 
Eye, Vol. I. p. 00. 

«* Weed. Lewis H. : Dual Source of Cerebrospinal Fluid — Studies on Cerebro- 
spinal Fluid: Jtpumal Sfedical Ke»t^rch, September, 1U14, Vol. XXXI, No. 1 (New 
Series, Vol. XXVI. No. 1), pp. 21-117. 

** Wejfeforth. Paul, and Weed, Lewis H. : Analogous Processes of Cerebral and 
Ocular Fluids — Studies on Cerebro-spinal Fluid ; Journal Medical Research, September, 
1914. Vol. XXXI. No. 1 (New Series. VoL XXVI. No. 1). pp. 167170. 
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spoken of as Ixinpliatic,^* although tliere probably dcfes exist a com- 
ntunication at the apex of the orbit of tiiia aystera with the true 
lymphatic system. 

Normal cerebro-epinal fluid does not coagulate, but alterations in 
its chemical propertiea — from irritation or inflamniation — causes it 
to become coa^ilable to a greater or leas dejrree. The author suggests 
that it is the filling of the iutravagiiial space with a pathological coag- 
ulable fluid,*'' or alteration of the perineural, pericapillary, or peri- 
vascular fluids^thus causing obstruction in the pathways — which 
is the additional factor generally operative in the production of papil- 
ledema in abscess of the brain; much in the same way that interfer- 
ence — by inflammatory or hemorrhagic exudates — with the filtration 
of fluids from the anterior portion of the eyeball by blockage of the 
canal of Schlemm will precipitate an attack of acute glauwma.'* 

Tbe most intense choked dJHC with hrniorrbagp and vennua tortuoBilim that 
tho author has obwrved, having ite origin Irom a brain abscess occurred in a 
very bqibII temporo-aphenoiiJai lobe abscess, HitiiBted adjacent to the posterior 
horn of tlie lateral venlricte, and in wbich tbe ventricle fluid itaett at operation 
coagulated. Prior to the operation the intensity of tlie clicked diw occasioned 
doubt whether it could poasibly be due to on absceaa. 



It is probably the cellular reaction to tlie toxic influence of an 
altered cerebro-spinal fluid which is the cause of the mild papillte- 
dema seen in many localized suppurative processes — such as that 
associated with an involvement of the cells at tbe base of the petrous 
pyramid which is accompanied by "Gradenigo's syndrome," all of 
which symptoms disappear on evacuation of the adjacent mastoid 
area. Tbe toxic reaction from the altered cerebro-spinal fluid has 
here a direct pathway into an optic ner\-e prolongation from the 
interpeduncular and chiasmal cistema. This is also the explanation 
of the frequently seen unilateral mild papilltedema associated with 
otitic sinus thrombosis — thrombophlebitis.** 
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(5) Induced "Stufeub Abt£rielle" in thb PBODUomoir or Papiuxedema." 

Arterial contraction from disturbance of the central sympathetic 
nervous system in the brain — as the result of trauma or toxemia — 
undoubtedly is a factor in the production of nerve-head changes in 
certain cases. The author has seen a mild papilloedema from an 
enormous frontal lobe abscess followed^ after evacuation^ by oblitera- 
tion of the arteries and veins^ with blindness due to an accumulation 
of pus in the lateral ventricle of the affected side, as shown at post- 
mortem. The basal cistema was also enormously distended. (Figs. 
33 a and b.) 

Contraction of the vessels of the nerve head frequently is an 
early manifestation of fracture of the skull from — ^the author sug- 
gests — a disturbance of the fibres of the sympathetic nerves surround- 
ing the arteries and veins. On the following day the nerve head 
appears normal unless a hemorrhage of the optic nerve sheath has 
occurred. In these cases the fracture generally passes through the 
apex of both orbits. 

In one case, following a fracture which went through both orbital 
roofs, both discs were white, the arteries being obliterated. On the 
following day after the removal of bone the discs were normal. In 
spite of the normal discs, however, greatly increased intracranial 
pressure was present, as was shown during life by the largo amount 
of fluid under great pressure in the lumbar punctures, and later at 
autopsy by whiteness of the cortex and obliteration of the sulci. Both 
optic nerves were tightly held and indented where they passed through 
the orbital foramina, as if they were compressed. Microscopical ex- 
amination of the nerve, however, failed to reveal any pathological 
change. 

In another case a white nerve head accompanied an extensive 
hemorrhage of tlie head of a new-born infant. The white disc per- 
sisted after the removal of the clot. At post-mortem a large intra- 
piarachnoid abscess was found, with an obstructive hydrocephalus 
from closure of the iter. 

increase of Intra-crnnlnl prosHuro, as this Tvnnld immediately have been manifest. 
Lcwiiisohn. <i. : KxprriiiMMitflliT Hi'ltniK /-ur I'lithoKoiioHo dcr Stauungsiiapillc ; Archiiy 
far (>phthalmo1o!/ir, IJU'-J. Vol. M. p, 15. 

Klaubcr, fn}m clinical and hlHtoIogiral examinations of wounds of the head, found 
papilla><liMiia to bo nioro frequent In the presence of infectious complications, due to an 
endocranial lymph stasis from the toxic irritation caused by necrotic brain tissue 
and extravasated blood. Klnuber, E. : KlinlHche und histologlsche Betrachtungea 
tiber das Oedem des Schnorenkopfes bei Gchlrnvcrletztcn ; KlinUche M<mat9bUittcr fUr 
Augcnhcilkundc, 1{)18, Bd. LX, S. 504. 

»' Lerichc. Keni'> : Some KeseanrlieH on the Pcrl-artcrial Sympathetic!; Annalt of 
Surgery, October, 1021, Vol. LXXVI. No. 4, p. 387. 
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DIAGNOSTIC DEDUCTIONS FROM PRESENCE OR ABSENCE OF NERVB- 

HEAD CHANGES IN BRAIN ABSCESS. 

(1) A moderate grade of papilloBdema is a frequent manifeeta- 
tion of cerebellar abscess. It originates from an obstruction in the 
central cerebro-spinal fluid circulatory system (a) by cerebral dis- 
placement at the iter, or (b) by the accumulation of a pathological 
fluid from an associated arachnoiditis in the basal cistema ; 

(2) The same explanation of displacement accounts for the 
papilloedema frequently seen in occipital lobe abscess, the pressure 
being applied from above, consequently necessitating the suppurative 
process being well forward in the occipital lobe; 

(3) The presence of a papilloedema in a temporo-sphenoidal 
lobe abscess depends (a) upon whether the abscess sufficiently dislo- 
cates the brain to cause obstruction in the cerebro-spinal fluid system 
by pressure, or (b) upon the toxic action of an altered cerebro-spinal 
fluid in the nerve head. (In the latter case it primarily should be 
regarded as a manifestation, not of compression, but of cerebral sup- 
puration.) 

(4) The usual absence of papilloedema in frontal lobe abscess is 
due to the fact that — in spite of the greatly increased intracranial 
pressure — none of the above factors are present; 

(5) Although when present papilloedema is of great diagnostic 
assistance in a case of brain abscess, its absence in the presence of 
other signs of intracerebral suppuration should not occasion delay 
in intradural exploration ; 

(6) Intense choked disc with swelling of several dioptres of the 
papilla and multiple hemorrhages never occurs from brain abscess 
alone. Its presence, when brain abscess is present, signifies that 
another factor also must be active — such as an acute, sudden obstruc- 
tion to the venous return from the eye from thrombosis of, or pres- 
sure upon, the cavernous sinuses ; 

(7) Obliteration of the arteries of the nerve head, with blind- 
ness out of proportion to the visible ophthalmic changes, when asso- 
ciated with brain abscess is suggestive of involvement of the central 
portion of the sympathetic system such as would occur from empy- 
ema of the lateral ventricles. 



CHAPTER XL 



DIAGNOSIS OF ADJACENT TEMPORO-SPHENOIDAL 
LOBE ABSCESS. 



LOCALIZING SYMiPTOMS. 

If, from a study of a case from the point of view of tlie symp- 
tomology of intradural suppuration in general, it is decided that a 
brain abaceaa exists, the next step in the diagnosis involves the locali- 
zation of the pathological process. 

Localizing Value of Primary Focus of Infection. — The im- 
portant thing to be determined in the localization of a brain ab- 
scess in the early stages is the original point of entrance of the 
infection, since the abscess will be found adjacent to this except 
in the ease of abscesses of metastatic character. Tlie chief point in 
localization, therefore, is to determine whether the infection haa 
entered the brain from the ear; whether it involves the labyrinth; 
whether it has entered from the nose or accessory sinuses. 

If the labyrinth is involved the abscess is apt to be situated in 
the cerebellum; if there are no labyrinthine sjTnptoms the abscess 
probably is temporo-sphenoidal ; if the suppuration exists in the 
frontal nasal sinus, the abscess is apt to be adjacent to the posterior 
wall of the frontal sinus. In the latter case the X-ray is an important 
aid in localization. 

In a brain abscess following aural suppuration the elimination 
of the cerebellum us the site of infection is of the greatest importance 
in localization; for, in adjacent abscess from the ear the abscess, if 
not metastatic, will be situated either in the temporo-sphenoidal lobe 
or in the cerebellum. If, in the absence of a spontaneous nystagmus, 
cold caloric in citlier ear in the upright position gives a normal 
nystagmiis and normal vertigo, the cerebellum can probably be ex- 
cluded. The pointing deviations are so uncertain that induced point- 
ing variations may be largely disregarded.' 
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Pathognomonic Symptoms in Temporo-apkenoidal Lobe Ahscess. 
— The temporo-sphcDoidal lobe is a silent area of the brain. Even 
when it is tlie seal of a large collection of pu3 no localizing syraptoma 
may be present. Two pathognomonic syraptoma, however, frequently 
are preeent and outspoken — i.e., aphasia (naming), and (an easily 
overlooked symptom) hemianopsia. 

(a) Aphasia. — One of the author's cases suddenly manifested 
a sensory (naming) aphasia which lasted for a few hours and then 
entirely disappeared. In reviewing this case he is inclined to be- 
lieve that in many of the adjacent teraporo-sphenoidal abscesses which 
later develop aphasia, an incomplete aphasia is present oS and on 
for several days prior to its becoming 8ufli(riently outspoken to com- 
mand the attention of the patient or the physician. 

In a right-handed man with an abscess in the left hemisphere the 
presence of a naming aphasia is pathognomonic The aphasia in the 
early stages is apt to he transient, appearing suddenly and as sud- 
denly disappearing. At the time of the examination the patient 
may talk very well, but bis family will state that on a certain date 
he was "out of his head." In one of the cases, careful questioning 
showed that the patient was unable to name an object which he 
wanted ; after repeated attempts to name it, he got out of bed and 
got it for himself; but in a few hours the aphasia had disappeared 
entirely. 

Personal experience has taught the writer not to be deceived by 
an apparent improvement. In one case a young man, following two 
operations on the jugular bulb, suddenly became aphasic. \Vhen seen 
on the following evening his speech was perfect, but from the de- 
scription of his aphasia by his physician, the author felt warranted 
in advocating a teniporo-sphenoidal exploration. On account of the 
previous operation and the — at the time — excellent physical condi- 
tion of the patient, his family refused. A few weeks later he pre- 
sented himself to all appearances in perfect health. Ophthalmoscopic 
examination revealed a slight papillicdenia, however. The following 
summer he suddenly became comatose and died within a few hours 
from rupture of the abscess. 

The reports of frontal lobe abscess contain several cases with a 
similar history. The transient nature of the aphasia undoubtedly 
cornea from involvement by oedema of the associated tract ; later the 
OMlema is sufficiently abated to allow of complete restoration of 
function. 

A "naming aphasia" is seldom complete until signs of compres- 
sion develop. In the presence of suppuration within the ear, pre- 
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ceded by a vague chill, and associated with headache, exploration of" 
the temporo-ephenoidal lobe is demanded. Even when complete, the 
aphasia disappears entirely after operation, so that the tract can not 
have been destroyed. The "naming" character of the aphasia, how- 
ever, although incomplete, usually can be demonstrated if properly 
investigated. Frequently it can be elicited only by careful ques- 
tioning. 

When incomplete this type is rather definite. The patient, when 
he names an object correctly, realizing its correctness, will repeat 
the same name for the next object; but while he may or may not 
know tliat this is tlie wrong name, he invariably can use or properly 
describe the use of the object.^ 

(fc) Word Deafness. — The labyrinth contains, devolopmen- 
tally, the end organ of one of the moat primitive of the special senses 
and one of the latest of all — the vestibular, and hearing apparatus. 
If we except speech, audition is the most highly specialized of all onr 
special senses. In spite of the general conception that the eye is the 
most highly specialized sense, hearing as we understand it, undoubt- 
edly is. It is the only one of the special senses below speech which 
has even a tendency to be localized in one cerebral hemisphere. 
Hearing is a specialization of a special sense — that of sensation, 
touch — and it is out of the specialization of hearing that speech has 
been acquired by man. 

While experimental and histological evidence would place the 
cortical center for hearing bilaterally in the transverse temporal gyri 
of Heschl and in two-fifths of the temporal convolutions,' a total 
deafness of the central organ is of rare occurrence for the reason 
that the hearing centers are bihiteral — situated in both temporo- 
sphenoidal lobes — and consequently total central deafness follows 
only upon the destruction of both lobes. 

The transverse temporal gyri, probably of both sides but certainly 
of the left side, contain the primary centers for the reception and 
analysis of auditory stimuli; they represent the uppermost link in 
the chain of auditory neurons.* Interference with the functioning of 
■tiie cortical center for hearing such as would be caused by the pres- 
sure of a temporo-sphenoidal lobe abscess may give rise to a complex 
of symptoms which are of groat diagnostic value. Of these, word 
deafness — a form of aphasia — is the most important In general. 
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aphasia is the inability to call a word^ or the use of inappropriate 
words. Word deafness, as defined by Laiguel-Levastine,*^ is rather 
a ''syndrome characterized by the absence of adaptation of the words 
to the ideas and of the ideas to the words." 

In one of the author's cases ®' '' word deafness was a manifestation 
of a large^ left-side, intrapiarachnoid temporo-sphenoidal lobe abscess. 
The patient, although possessing hearing in both ears, and affected 
by a Wernicke ''naming aphasia" which allowed him to use numbers 
but not proper names, had a complete word deafness. He was un- 
able to call, repeat, or understand any proper names, but recognized 
and appreciated objects by sight alone. When he desired anything 
— lemonade, for instance — he uniformly would say, "Help me — ^help 

me ;" then, realizing his inability to make his want known by 

words, would add, "Show me." When shown the right object — ^the 
lemon, perhaps — ^he instantly would recognize it as the thing de- 
sired and assent by saying "Yes." 

He recognized his physician and friends but could not call their 
names nor even imderstand the names when they were spoken. CSom- 
mands given him with nouns in the sentences he did not understand, 
but commands without nouns were understood, although imperfectly. 
When told to lie down he did so, asking, "Is this what you mean ?" 
He was conscious of and annoyed by a paresis of his right arm and 
described it by saying, "All in." 

Following the evacuation of his abscess the word deafness imme- 
diately disappeared, but the "naming aphasia" continued. He then 
could understand a name and could repeat it. When shown a knife, 
for instance, he could not say what it was, but when asked if it was 
a knife he not only recognized it but understood the name of it. He 
was imperfectly able to read printed numbers and letters, but appar- 
ently did not completely comprehend the command to read, as he 
generally tried to copy them instead of reading. He often inverted 
the letters and figures in writing them, but as he was writing with 
his left hand, the right still being paralyzed, this may account for it. 

In tho writing tests he made the figures 2 and 6 upside down; a 7 he wrote 
9; and 8 he also wrote 0, and a 9 was written 10. For 24 he drew an indeter- 
minate scrawl. The figure 2 he read two, but the 10 he called five. The letter 
W he read aright, but the letter P he was unable to read. 

* Laiguel-LeTastine : Aphasle et Apraxle ; Le Bulletin Uddical, 1920, Vol. XXXIV. 
p. 277. 

M'nso VTI. ,T. C. C. : Chapter Four, p. 85. 

* Note : Cases of brain ftbacenB with word deafneiw have boon reported by Brown, 
W. O. Mastoid Disease with Cholesteatoma Complicated by a Cerebral Abscess: 
Medi4Ml Journal of AuttraUa, 1020, I, p. 212 ; and Wiener, Alfred : A Case of Brain 
AhM<M»8« Following TrminintiHrn and Acute Mastoiditis — Operation — Recovery; Archive* 
of OtoUxfV, 1900, Vol XXXV, No. 4. 
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(c) Hemianopsia — Transient or Fixed. — Hemianopsia is one 
of the most importftnt localizing signs of temporo-splienoidal lobe 
abscess. It is due to an involvemeut of tbe association fibers running 
from the cortical optical center in the cxuieoia to the geniculate 
bodies — the cuneo-pulvinar tract (Meyer's Tract) — which passed 
through the temporo-sphenoidal lobe. Ciishing* has demonstrated 
that in temporo-sphenoidal lobe tumors this tract is caught between 
the tumor and the distended ventricle. This undoubtedly also is the 
explanation in temporo-sphenoidal lobe abscess cases. 

In a brain abscess as well as in a brain tumor case the author has 
seen a complete hemianopsia for colors which disappeared entirely 
on the following day. In his experience the hemianopsia has been 
latent in all abscess cases and he believes that a transient hemian- 
opsia is of much more frequent occurrence in temporo-sphenoidal 
lobe abscess than generally is appreciated, since it is not an outspoken 
sj-mptom and not recognized by the patient himself, even when com- 
plete for form as well as for color. Consequently, if the surgeon is 
to avail himself of a localizing hemianopsia in making a diagnosis, 
it is necessary to examine the visual fields repeatedly both for form 
and for colors. (Fig- 34.) 

Hemianopsia persists long after tbe subsidence of suppurative 
symptoms, and in some cases even after the abscess has been cured. 
In a re-examination of two of the author's healed cases of temporo- 
spbouoidal lobe abscess* hemianopsic sections of the field were still 
found wanting after an interval of three and five years. (Figs. 35 
and 36.) 



E. L. : HemiaDopsii. a Deciding F&ctor in Exploring Temporo-sphenoidal Lobe. 
Boy. 

Id the case referred to on page 177 tbe ahHceBH whb of many weeks' 
duration, during which time tlie mastoid wound and drum membrane had 
entirely healed, the hearing returned to normal, and no nerve-head changes 
were present. The only sUHpiciouii ayinptoma during these weeks were irregular 
vomiting and a mild form of headache — the former having been attributed to 
errors in diet and the latter to eye-strain from a refractive error. Five weeks 
after tbe prescribing of the glasses the headache became suddenly severe, the 
vomiting freijuent. an intense clioke<l disc developed and tbe vision was reduced. 

On examination a diagnosis of a probable brain abscess was made, based 
upon (1) the presence of a previous aural suppuration; {2| irregular vomiting 
and headache: localisation of the pus in tbe temponv sphenoidal lobe was sus- 
pected because repeated examinations of tbe field for form and colors had on 
—two days previously — shown a distinct tendency to (3) a hemianop- 
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Fia. 34. — BilAt«rHl siiRimtive hpmianoptic indentation of color flelds In » 
case of left adjacent temporo-aphenoidsl lobe ftfatcest. (Cua XXVII, B. L, 
Chapter Eleven, p. 180.) 




<8oUd liDB ihawt torn flald. dotMd Uds ««lat Add.) 

Fio. 36. — Persistent hemianoptlc indentation of field of right eje of patient 
three years after operation for a left'sided adjacent temporo-aphenoidal lobe ab- 
scess. (Caae X, C. II., Chapter Four, p. 43.) 




Pio. 37, Upper Figure. — Transient Buggcatlve IieDiianoptio field In CBM ol lift 
Bdjncent temporo-Bphonoidal lobe abec^ss. "^ 

Lower Figure-^Two days later; disappeHrnnM of hemianopiiB for foim, t 
iudeutatimi for colora. 
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tio contraction in the eye of the affected side and a corresponding indentation 
in the opposite eye (Fig. 37) ; while the patient gave (4) a history of having 
a few days before had difficulty in recalling several names, among them the 
word "scapular" — a familiar word for a Roman Catholic who had worn one for 
several years. 

The abscess, which was of very small size with a very firm capsule, was 
located near the posterior horn of the lateral ventricle. After the evacuation 
of about two drachms of thick pus in a misguided effort at complete evacuation, 
the searcher was forced into the adjacent lateral ventricle. The cerebro-spinal 
fluid discharged was so viscid that it formed a cast within the searcher. As the 
ventricle was not dilated — as shown by both ventricular and lumbar puncture^ 
it undoubtedly was the change in the character of the fluid itself which occa- 
sioned the intense choked disc. 

(d) Facial Paralysis of Opposite Side. — Generally the first 
manifestation of involvement of the motor area of the brain by an 
adjacent temporo-sphenoidal lobe abscess is a paresis of certain of the 
muscles of the opposite side of the face. This facial paresis is of the 
cortical, not of the peripheral type. It involves the lower portion of 
the face and is elicited only by spontaneous emotional movements, 
such as laughing, when the lower portion of the face appears flat- 
tened, while the eye, which the patient can dose on command, does 
not close reflexly by volition so frequently nor so completely as the 
other. 

Facial paresis is of the greatest importance in diagnosis. It long 
precedes weakness of the arm and the leg. In the presence of sup- 
puration in the ear, with a history of vague chill and headache, a 
cortical paralysis of the face of the opposite side to the aural suppura- 
tion makes a diagnosis positiva 

(e) Paral5rsis of Contralateral Arm. — ^A weakness — paresis or 
paralysis — of the arm, which comes and goes, is a frequent localizing 
manifestation of brain abscess. 

(/) Contralateral Hemiplegia. — Complete hemiplegia in tem- 
poro-sphenoidal lobe abscess is a very rare condition. When it occurs 
it can be differentiated from a vascular lesion by the progressive na- 
ture of the paralysis, the face first becoming involved, then the arm, 
and last of all the 1^, the involvement of the groups being separated 
by appreciable intervals. This is in contradistinction to vascular 
disease in which the onset is sudden and involves face, arm and leg 
simultaneously.^® 

In the presence of a complete contralateral hemiplegia which has 
appeared suddenly, the probability is that the surgeon is not deal- 
ing with an adjacent temporo-sphenoidal lobe abscess, since an 
adjacent abscess by reason of its location away from the internal 

*• Case XVII, M. D., Cbapter Five, p. 77. 
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capsule cannot cause a complete hemiplegia unless it is of enormous 
size, but with a vascular lesion or an abscess of metastatic origin. A 
metastatic abscess may cause a complete hemiplegia either (1) of 
internal capsular origin — its causative retrograde thrombophlebitis 
involving the vascular supply of the internal capsule — or (2) of 
cortical origin, the infecting nidus having been confined to the motor 
area by way of a secondary thrombosis of a dural or pial vessel, the 
intercurrent intradural or extradural abscess being situated over the 
motor area at least three inches above the ear. 

CASB NO. xxvm. 

P. Q. : Case of Intercurrent Superficial Brain Necronsi, Situated Three Inche9 
Above the Ear, Over the Motor Area of tJie Cerebral Cortex (with Necrosis of 
Dura and Extradural Abscess) to which Point the Infection Was Carried from 
the Original Focus in the Middle Ear by an Intercurrent Thrombosis of a Dural 
Vein. 

History: The man was brought to the hospital complaining of intense pain 
in his left ear; dizziness, vertigo, noises in his ear. He had had bilateral run- 
ning ear in both ears for many years, but during the past year the discharge 
had stopped in his right car; it had not stopped in his left. An examination 
revealed a dead labyrinth. The headaches and dizziness gradually disappeared 
and he was discharged from hospital. He was admitted the same day, with 
high temperature. It was now found he had a high cell count of his cerebro- 
spinal fluid; it was under great pressure, and cloudy. He had a leucocytosis 
of 13,000. He was rigid and had the symptoms of meningitis. However, to the 
surprise of everybody, this cleared up and the patient was again discharged. 

Four months later he was again admitted to the hospital. He now had a 
paralysis of the right arm. He had a slight facial paralysis of the right side. 
He had no "naming aphasia,'' but apparently had some difficulty in talking. 
He had two convulsions the night of admission and had had two or three the 
day before. He was apparently deaf in the left ear. He was able to walk and 
did not have a Romberg. 

From the history of the case it seemed certain that the man had an encapsu- 
lated brain abscess of the temporo-sphenoidal lobe, though it was hard to 
account for the lack of "naming aphasia," and "how a right-handed man could 
have a right-handed paralysis of the arm and face without a 'naming aphasia,' 
if the abscess had extended upward from the tegmen in the ordinary way." 
It was also certain that the abscess was near the surface, because of the 
convulsions. For the same reason — ^because of the convulsions — it was judged 
to be a metastatic abscess, the author not having seen convulsions in an 
adult except in a metastatic abscess. 

Operation.-— A large osteophistic flap was turned up in the usual way, over 
the middle fossa. On drilling the last hole — that is, the anterior hole, well up 
toward the vertex — very profuse bleeding occurred. On passing the searcher 
from this to the next hole there was a free discharge of pus. Another hole 
was drilled between number one and two — on a straight line — ^because of the 
adherence of the dura. About two drachma or half an ounce of pus was dis- 
charged from the two holes. The abscess was found to be extradural with 
necrosis of dura and superficial brain necrosis. A large dura vein, which was 
thrombosed, ran directly upward in the anterior porticm of the exposed area. 
At the upper end of it, it formed the extra -dural abscess, which had been com- 
pletely evacuated. An incision was made in the dura. Along its whole coutm 
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the large thrombosed Tein was firmly adherent to the brain underneath as 
well as to the dura. The brain was searched in the upper portion to a depth 
of about six centimeters, but nothing was found. The enUre bone flap was 
sacrificed; tight closure and drainage from the exposed dura — ^the area of 
exposed brain — and another drain above. 

Comments — ^The case is remarkable being a metastatic abscess secondary to 
a thrombosis of a dural Tein that originated over the whole of the arm area 
of the same side. A lumbar puncture done at the time of the operati<Hi repealed 
very little fiuid. After the operation the paralysis of the arm gradually disap- 
peared; temperature fell to normal; and the patient reoovered. 

SYMPTOMS OF ASSISTANCE IN DIAGNOSINQ TEMPOBOSPHENOIDAL 

LOBE ABSCESa 

(a) Pain in Teeth on the side of the affected hemisphere 
together with sjmptom of pain behind the eye must be due to in- 
volvement of the Gasserian ganglion at the apex of the petrous pyra- 
mid. In one of the author's cases of temporo-sphenoidal lobe abscess 
which followed a chronic suppuration of the petrous pyramid,^* the 
pain in the teeth had been so severe that a dentist repeatedly had been 
consulted. On the development of the brain abscess the cerebral 
symptoms were so outstanding as to overshadow the pain in the teeth^ 
although for several weeks that had been the most prominent symp- 
tom. As the post-mortem showed a very extensive involvement of 
the cellular structure of the petrous labyrinth, without destructioii 
of the auditory apparatus, the author is of the opinion that the pain 
in the teeth was due to the bone lesion and not directly to the 
abscess. ^^ 

(&) Pain behind the Eye. — ^In two cases of temporo- 
sphenoidal lobe abscess in which drainage tubes had been inscnrted, 
irrigation occasioned pain behind the eye in the affected hemisphere 
whenever the cavity was distended by the fluid, the pain disappearing 
immediately upon the release of the fluid. The pain behind the eye 
was produced by each distension and could be uniformly produced 
as long as the drainage tube remained in place.^' 

The author has no evidence to warrant including it among the 
symptoms of temporo-sphenoidal abscess, but he is persuaded that 
pain behind the eye of the affected side should bq considered as a 
localizing symptom of more or less value, depending upon the indi- 
vidual case. The pain behind the eye probably is due to irritation of 
the ophthalmic branch of the trifacial in the middle fossa, and not 
to irritation of the Gasserian ganglion. 

• 

»» CaBo VIII, A. M. M., Chapter Four, p. 37. 

" Cadwalader, Williams B. : Slffnlfleance of Facial Pain In Determlninr the 
Location of Intracranial Tnmor; Archive* of Neurotogy oiuf FtyoMotty. Anfiurt. 
1920. Vol IV. pp. 182-184. ^ „ ^^ 

» Case XIII, Mr a. U., Chapter Foar, p. 68. 
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Pain behind the eye of the homolateral side should not be con- 
fused with the pain behind the eyea of both sides which, the author 
has come to believe, is of considerable diagnostic significance; the 
bi-lateral, post-ocular pain being caused by a distension of the lateral 
ventricle from an obstructive internal hydrocephalus such as is seen 
in cerebellar tumors with obstruction of the iter. The distended 
■ventricles cause irritation of the nervous distribution of the fifth 
to the dura, and a general headache follows ; or, preesiire downwards 
on the sensory root of the fifth as it enters the middle fossa from the 
posterior, irritates the first branch of the fifth. 

(c) Convulsions — Localizing Value.'* — While epileptic eeiz- 
uree are of much more frequent occurrence in tumors of the temporo- 
sphenoidal lobe than in tumors in any other location in the brain 
— -noted in about fifty per cent, of all the recorded cases — they are 
very infrequent in abscess of the temporo-sphenoidal lobe. McRobert 
and Feinier ^^ have shown that the cause of convulsions in temporo- 
sphenoidal lobe tumors probably is pressure involvement of the vas- 
cular system of the middle central area. This probably also explains 
the eonvulsiona in Case XIV, Chapter Five, p. 70, in which con- 
vulsion was due to something other than pressure, as the patient had 
two convulsions after the evacuation of the abscess at operation. 

{d) Dreamy State. — This occurs in a small proportion of cases 
and often is overlooked entirely or mistaken for the semi-somnolent 
condition which is common in cerebral compression. There is, bow- 
ever, a distinct difference between the two conditions. 

In one of the author's cases there were dream; state attacks from temporo- 
sphenoidal lobe tumor. The patient was admitted to tlie lioepital in a Bemi-atup- 
orous condition, accompanied by the stutement that: 

"About three or tour weeka previousl; he complained of severe headache 
and told his friends he was losing his mind. This was followed bj a con- 
vulsion, since which time he has been unable to do any work. During the past 
week he has been in a more or less semi-conscious condition but could b« 
Aroused." 

The patient being unable to make a connected statement, the following 
account was obtained; "Had not noticed anything wrong until one month 
previous, when the patient's tone of voice changed and he 'said some things 
which seemed unnatural.' Later he would stop in the midst of a task and stare 
into space. About three weeks before Ins admission to hospital be had a fit. 
After that ha stated frequently that be was losing his mind. For the past 
two weeks had been ill, sowetimoB complaining of pain in left side of head, 
frontal and parietal regions. Had several attacks of vomiting, not projectile. 
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Lately refused to have anything to do with his friends — said he thought they 
had something against him." 

Post-Mortem. — Cortex normal; in left temporo-flphenoidal lobe two large 
areas about two inches long and one inch wide, of gliomatous infiltration, in 
the upper one of which were a large number of hemorrhages with secondary 
degeneration. 

(e) Psychic Manifestations of Toxic Delirium.** — In one of 

the author's cases *^ a toxic delirium was the most outspoken symp- 
tom. The patient, a single woman past the menopause, having just 
previous to her attack been impressed by accounts of the white slave 
trade, was obsessed by this during the whole of her illness until after 
the evacuation of the abscess. 

The author has knowledge of another case in which the toxic in- 
sanity caused the conmiitment of the patient to an insane asylum 
where she remained for several months. Although the attendant 
physicians were aware of her suflFering from a discharging ear, no 
importance was attached to it until the post-mortem revealed a tem- 
poro-sphenoidal lobe abscess. 

(/) Uncinate Symptoms. — There are no cases on record of 
uncinate symptoms in temporo-sphenoidal lobe, but the author be- 
lieves this is due to a combination of vague mentality on the part of 
the patient and carelessness in the investigation of the history. The 
anatomical site of the temporo-sphenoidal lobe must so frequently 
involve the anterior poles of the lobe as to produce illusions of the 
sense of taste and of smelL 

CASB NO. XXIX. 

M. C: Case of Brain Abscess Illustrating Transient Nature of Aphasia and 
Paralysis, with Apparent Complete Recovery without Operation; Sudden Exten- 
sion of Metastatic Abscess Five Months Later; Death. Male, 18 years of 
age. 

History .-^April. Had had discharging right ear for 17 years, which caused 
no other symptoms until one month previous, when he complained of consider^ 
able headache and had fever and several chills. He was seen by an ear 
specialist, who advised mastoid operation. Parents refused operation and family 
physician treated patient for a month for malaria because of chills and fever, 
although three blood examinations were negative for plasmodia. Operation; 
diseased mastoid, pre-sinua abscess, and apparently thrombosed sinus. The 
following day internal jugular resected and removed broken down clot from 
the sinus. 

After operation patient had two chills and persistent headache. Two 
days after operation complained that he saw double — had to close his eyes in 
order to see well. (Undoubtedly had paralysis of internal rectus of left eye 
at this time.) This gradually disappeared. Temperature returned nearly to 

>* IIondersoD, D. R., Mnlrhead, W., and FmKor, J. R. : A Caito of Toxic Exhaustive 
Insanity Associated with Chronic Sopporative Otitis Media, I^abyrlnthitls. and Extra- 
durnl AbKcvss ; Review of Ncuroloffy and Psvchiatry, Ekllnburgh, 1913, Vol. 17, pp. 
565-576. 

" Case XVII, inss M. D., Chapter Five, p. 77. 
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The X-raj showed an area, semi-aplietical in shape, of a shadow in 
the temporo-sphenoidal lobe. The shadow was duo to tiie presence 
of gas in the upper part of the abscess, the result of micro-organic 
growth. (See Pig. No. 3S.) 

The X-ray was made when the patient was in a recumbent posi- 
tion. Post-mortem revealed the presence of anserobic micro-organ- 
isms which produced bubbles of air and fluid, changing its shape with 
the change in position of the patient, the straight posterior line show- 
ing the level of the fluid. In such a condition a positive diagnosis 
of brain abscess was possible from an X-raj alone. This one ezpe- 
rience should encourage a routine X-raj examination of all cases of 
suspected brain abscess. 

Together with the experimental work of Dandy,*' moreover, in 
the injection of air into the ventricles, it should, in the author's 
opinion, encourage after evacuation the injection of air in different 
positions of the head through the drainage tube, followed by a routine 
Xray examination in different positions of the bead, to ascertain 
whether complete evacuation of the abscess has or has not occurred, 
us Aluck '" has demonstrated, the size of the abscess changes 
with alteration in the position of the head while in the sitting 
position. 



J. B.: Koontgcn Ra; DiagnoUB. Male, 42 years ot age. 

Patient admitted to hospital in Btupuroua conditJuD; had bad earache for 
several daji; uo liietorf of discbar^pg ear. When brought to lioepital vms 
BulTering with pain in left ear. No temperature; glow pulse. Lumbar puncture 
sliDwed almost dear Uuid; globulin, -4— f-, and high cell count — over 200 per 
field; many poljnuclears ; direct nmcars ahowed no organisms. Slight double 
Kernig; no niaiked neck rigidity. Cleared mentally after puncture, but unable 
to talk. When seen two days lut«r was 10 deep coma; CLeync-Stokes reepirft- 
tioD. Temperature, 90-100; pulse, which had been 60, had risen to 160. 0. EL, 
negative. I'rofusc discharge from left ear. 

X-ray showed shadowy area, se ni i Bp hero ids 1 in shape, directly above external 
auditory canal, the straight Hue uf its base being nearly vertical to the ext«rBAl 
canal although slightly in front ot iL The anterior portion was oval. 



AuTOPST ASD Report bv Db. Uabri! 
On removing calvariiim bone qui 
arteries had produced deep grooves 
rarefied 

On deflecting dura, which was tense, brain showed 
pressign. Convolutions markedly Hatteaed 
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normal; the course of middle meningeal 

calvarium and there were a few small, 

tlie bune. i)ura normal over the top of cerebral heoiiepherM. 

ked picture of com- 

hole braui 



appeared dry. Small amount of subarachnoid yellowish exudate over superior 
surface of both cerebral faemispherex, mainly confiDed to regions near the loRgi- 
tudinal HiDUS and over the course of the middle cerebral arteries. 

'■ Dsndj-, W. E. : L-wollMaon or Ellmlnaliun of Orcbrol Tumors bjf Vcntrlenlo- 
KracbT ; Burvav, Oyneoolofiir and ObMtelric*, AprU 20, 1920. 
"See Note Ss. Cbapter IV, p. ST. 




Flo. 38. — X-ra.v pliotugrapli uliowiiig gns of aiiirrutiic origin in cnvity of 
temporo-BphenoidBl lobe nbsceM. X-rn; taken wiUi patient in recumbent 
position. Straight line at Imee in "shadow" ehoWB level of pus in absc'eas cavitf 
— th« ^s filling the upper (anterior) portion of cavity. Note typical locatinn 
of cavity of adjacent teinporo-ephenoidal lobe absccBs as shown by Ihe air 
filling its anterior one-tbircl. 
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FlO. 3B.— Encaosulated aili»™rit teniiiorri-srihcnuifiul 


lilje abscess. Lower 


Burfaoe of brain relrnved. cxpoeing nbHceHS csvity, tlie an 
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& distinct aliadow in 


- the X-ray picture. (See Fig. 3S.) 
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On remoYing brain left temporo-sphenoidal lobe was tightly compressed into 
left middle foesa and th^re were present recent fibrinous adhesions between 
inferior surface of lobe and posterior surface of left petrous portion of tem- 
poral bone. On breaking up these adhesions in removing brain, about 40 ce. 
of creamy, greenish-yellow pus escaped, and several large bubbles of gas. 

The laige abscess cavity occupied two-thirds of left temporo-sphenoidal lobe; 
anterior end rounded, situated 3 cm. distant from anterior tip of lobe, opening 
1 cm. in size on inferior surface of lobe. Total antero-posterior diameter of 
cavity 6 cm.; lateral width, 4 cm., and height, 2.5 cm. Inferior wall of abscess 
in thinnest place about 4 mm. thick, and in thickest areas about 1 cm., this 
being the distance separating the abscess cavity from the cortex of the brain. 
(Fig. 89.) 

Abscess cavity showed wall or capsule entirely surrounding it which had 
internal grayish-white layer uniformly about 1 mm. in thickness; clinging to its 
inner surface were purulent shreds which gave it a shaggy appearance; outer 
part of wall reddish in color, about 2 mm. thick, making a total thickness of 
3 mm. Surrounding brain substance was slightly (edematous. Dura imme- 
diately over attic showed a small perforation, circular in shape, about 0.5 cm. 
in site, with necrotic and blackened edges; roof of attic, necrotic; attic, middle 
ear, and mastoids filled with fiuid pus. 

Cultures from abscess showed rapid formation of gas. Tyi>e of anerobe 
not determined. Pus had distinctive odor, similar to that found in gangrene 
of the lung, which is characteristic of anierobic infection. 




Surgically considered, tUe cerebellar hemispheres are largely 
"silent areas," as they can be extensively destroyed without produc- 
ing outspoken elinicjil manifestations. Cerebellar abscess, therefore, 
usually is much more difficult to localize than temporo-sphenoidal 
lobe abscess, because in the majority of cases there is an absence of 
the symptoms which justly may be regarded as pathognomotiie, espe- 
cially during the early stages. Even when the abscess has attained 
considerable size, if its growth is slow it frequently is not associated 
with any symptoms that properly may be regarded as patht^omonic 
This absence of localizing manifestation is due largely to the com- 
pensation in function which is established in the cerebellum more 
completely and with greater rapidity than in any other portion of 
the central nervous system. 

However, at any time during the growth of the abscess, symptoms 
may develop which may be sufficient to localize the suppuration in 
the cerebellum ; of these, spontaneous vertical nystagmus, spontaneous 
pointing deviation, falling, commanding vertigo, lateral deviation of 
the eyes, cerebellar attitude, and paresis of tlie arm and 1^ of the 
homolateral side are the most common. Unfortunately, none of these 
symptoms generally are present until symptoms of compression also 
have appeared. Consequently, during the early stages, when surgi- 
cal interference is most promising, the diagnosis in the majority of 
cases must rest, not on the pathognomonic symptoms, but on the 
ability of the surgeon to combine (a) the manifestations of cerebral 
suppuration with (h) the probability of the suppuration being in the 
cerebellum (because of the existence of a suppurative disease of a 
structure by way of which the cerebellum usually is invaded), with 
(c) the exclusion of other possible sites of cerebral abscess, and (d) 
slight symptoms of impaired cerehella-r function, into enough of a 
localizing cerebellar picture to warrant exploration. 



LocALizina Value or a 



Foat-mortem examinations show that the path through which the 
cerebellum is invaded is by tho labyrinth in 44 per cent of the 



4 




DIAGNOSIS OF CEREBELLAR ABSCESS 191 

reoorded cases, and by the perilabyrinth — caries of the petrous 
bone — in 18 per cent more, making a total of 62 per cent of all 
the recorded cases. Consequently, in the presence of a suspected 
localized cerebral suppuration, a non-reactable labyrinth is pre- 
sumptive evidence that the abscess is situated in the cerebellunu 
This is a clinical fact of the highest cerebellar localizing valua In 
several instances the author has made a diagnosis of cerebellar 
abscess — the patient being in deep coma — from the presence of 
chronic running ear, a mild associated papilloedema and inability 
to induce a nystagmus by the injection of cold water into the affected 
ear, the absence of reaction showing a dead labyrinth. 

Again, post-mortom evidence and clinical experience both dem- 
onstrate that another large proportion of all the cases of cerebellar 
abscess — 33 per cent. — is secondary to a lateral sinus thrombosis.^ 
While a lateral sinus thrombosis ifuiy cause an abscess in the cere- 
brum, the proportion of such cases is very small. Consequently, 
with a suspected brain abscess the presence of a known lateral sinus 
thrombosis is at least suggestive that the abscess is in the cerebellunL 

Sthfeoms Mobe gb Less Chabacteristic of Cexeoeixar Abscess. 

Unlike temporo-sphenoidal lobe abscess, cerebellar abscess rarely 
presents in the early stages any symptoms which are absolutely 
pathognomonic; but careful and repeated examinations usually will 
elicit one or more symptoms wliich arc of more than merely suggestive 
valua These may continue throughout the disease, or, what is more 
frequent, they may rapidly disappear. This is especially true of 
vertical nystagmus and lateral deviation of the eyes, both of which, 
when present, are definite indications of ccrelxjllar involvement; al- 
though the former — ^vertical nystagmus — may occur from irritation 
of the cerebellum from a protective meningitis, the irritating cerebro- 
spinal fluid in the basal cistema originating from a distant abscess 
situated in the cerebrunL 

Classification: 

CerebeUar symptoms may be divided into 

I — ^BiANDTESTATIOIfS OF IMPAIBXD CeBEBELLAB Fu^TCTIONS; 

(a) aaynerffia, or inco-ordination of homolateral side — adiadokokine- 

(b) homolateral "cerebellar paretie"; 
(o) foroed cerebellar attitude; 

(d) cerebellar ataxia; 

(e) hjfpermetria. 



^ Bee Appendix II, Cerebellar AbiceM. 






BRAIN ABSCESS 

r Cekebellab Fosnons of the Vbs- 

TlBtiLAB AppabatuS; 

(a) tponlanrout or 

(b) induced abnormalUtea of (I) nyal'igmus, (2) vtrtigo, (3J paat- 

pointing, and (4) falling. 

Ill MAK1FE8TATIOSS FBOM DlKECT PBESBIBE; 

(B) cranial nerve ti/mptomt—ath, 10th, Jlth, and 12th; 

(b) motor pjframidal tract lymploma; 

(c) sensory tract symptoms; 

(d) sympalhrtio nerve eymptoms-^pupillarj/. 

TV MAMFESTATlONa OF TRANSUITTED PBESSUBE from laiHTCBD IrJT^aXAL 

Btdsocephalo s. 



A better understaQdiiig of the cliuical manifestations of cere- 
bellar abscess may be obtained by recalling a few physiological facts 
about the cerebellum : 

(A) The cerebellum is neither a motor nor a sensory, but may 
be r^arded in a broad sense as a reflex organ, as it is by way of the 
cerebellum that certain sensory — peripheral — impulses influence 
muscular movement. The cerebellum is "related through its va- 
rious lobules to the various centers in the cerebrum and the tonus 
centers in the medulla, in the same way that a posterior root ganglion 
— sensory — is related (in a motor sense) through its motor cells in 
the anterior bom of the cord to a certain muscle complex." ' While 
it does not in any way originate motion, the cerebellum exercises a 
synchronizing influence on muscnlar movements of the same side, 
largely by reacting to centripetal impulses; consequently, it acts as 
(a) a co-ordinator, (b) a regulator, and (cl an inhibitor. 

In experimental ablation of the cerebellum the primary oufr 
standing symptoms are: (1) interference with the proper perform- 
ance of certain voluntary muscular movements of the trunk or 
extremities, depending up<in the particular part of the cr;rebellum 
attacked, this interferem.'e affecting chiefly the same aide as the 
experimental removal; and (2) an associated alteration in the 
muscles in a state of rest, espwially during the early stages after 
the ablation. Experimental ablation of the ce(rebellum thus causes: 
(a) homolateral muscular asthenia or lack of strength; (b) homo- 
lateral muscular atonia or loss of tone; (c) homolateral muscular 
astasia or muscular unsteadiness — this being a combination of 
tremor, titubation ■(tottering) and rhythmical oscillatory movements 
; Trantaction* o/ the Bctitioii on ServMu 




am4 iltntal uUi^asts, A. U. i^ ISia, p. 63. 
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— and (d) hyperraetria, or lack of proper muaculaT inhibitioiL 
Whether the hypeniietria ia part of tlie general mnat-ular disturb- 
aiu-e. or exists as an independent disturbance ia not at yet fully 
established. 

All these cerebellar functions are intimately interwoven and 
probably all are parts of the disturbance of one function, muscular 
synergia — active sympathy or co-ordination.' Consequently, a study 
of the clinical manifestations of cerebellar abscess results in all the 
symptoms being divided into: (a) disturbance of co-ordination, viz., 
asynergia, or inco-ordination, of which adiodokokinesis and ataxia 
are the best known; (b) diaturbanocs of muscular toue, or atonia — 
rhythmic oscillations, tremors, or forced positions; (c) disturbanoM 
of inhibition of voluntary muscular movements — hypennetria, 

(B) In all cerebellar destructive lesions there are two stagee; 
(1) the stage of exaltation of function, in contradistinction to the 
effect of invasion of the cerebrum, in which a suppurative proceoB 
always is accompanied hy a period of inhibition of function — such 
as the transient aphasia and hemianopsia of temporo-sphenoidal lobe 
abscess. On the other hand an invasion of any area of the cerebellum 
is associated with exaltation of function — such as cerebellar convul- 
sion or a sudden lateral deviation of the eyes.*' ' 

As the cerebellum is of low genetic origin, compensation from 
injury is easily established ; consequently, following the stage of ex- 
altation, there is (2) the stage of compensation by the restoration of 
the functions in those muscular movements and position ordinarily 
employed, whatever impairment of function that may remain being 
manifest only on attempting little-used movements — such as balan- 
cing on one foot — or on the induction of a reflex (as an induced 
nystagmus). 

Aa cerebellar abscess usually develops alowly, these two stagea 
frequently are present at the same time and it is impossible to dis- 
tinguish one from another. Although at a given moment there may 
bo outspoken symptoms of cerebellar deficiency, the establishment of 
compensation may cause them rapidly to disappear, with the result 
that at the time of examination, the composite of the two stages may 
give little or no clinical manifestation of impaired cerebellar func- 
tion. It is the early establishment of compensation which makes the 
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diagnosis of cerebellar abscees so difficult and at the same time makes 
an altered or transient impairment of cerebellar function of diag- 
nostic importance. 



While it may be impoeaible to diBtingiiish any one aymptom as 
the direct result of compensation, the obliteration of the symptom by 
compensation should be regarded as the important thing in an attempt 
to interpret a vague cerebellar manifestation in the case of a suspected 
cerebellar abscess. 

Cerebellar Paralysis. — The cerebellum undoubtedly has control 
of the co-ordination of the muscular movements of the body as well 
as of the tonicity of the individual muscular group. It thus acts as 
8 "reinforcing" station. For this reason the presence of a lesion 
within the cerebellum may produce an apparent muscular paralysis. 
Unless the pyramidal tract is invaded the paralysis is never complete 
and affects only the side of the body on which the lesion is located. 
Homolateral, incomplete paralysis, therefore, is an aid to the locali- 
zation of an abscess. Wlien a true motor paralysis occurs in a cere- 
bellar lesion, it is due to the effect of transmitted pressure in the 
pyramidal tracts and not to involvement of the cerebellum itself. 

Cerebellar Ataxia. — Cerebellar ataxia is made up of three 
parts: muscular asthenia — loss of strength, or debility; muscular 
atonia — a lack of tone; and muscular astasia, the latter being a com- 
bination of titubation, or tremor, with rhythmical oscillatory move- 
ments, and hypermetria, a lack of inhibition. 

Ataxia is but infrequently seen in cerebellar abscess because long 
before it has become of sufficient severity to he of diagnostic assist- 
ance, marked symptoms of compression have de\-eloped. The author 
is of the opinion, however, that a careful study of the "vertigo" so 
frequently classed as labyrinthine, chiefly because of the presence of 
a non-reactable labyrinth, would disclose evidences of cerebellar 
ataxia enough to warrant at least a suspicion of cerebellar involve- 

Hypermetria — "Failure of Inhibition." — One of the functions 
of the cerebellum is inhibition of muscular movement. Whether thia 
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is intimately related to, or really is a part of the other functions of 
this part of the brain- — synergia, tonia, co-ordination, and so on — 
has not been definitely established. 

In one of the author's cases a test of the past-pointing of the 
homolateral side revealed the inability of the patient to control the 
backward movements of his arm. He invariably brought the arm so 
far back that it struct the bar at the top of the bed with sufficient 
force to cause pain^ — an evidence of hypermetria. There was also a 
lack of co-ordination laterally, yet he could touch the fingers together 
fairly well. On operation it was found that the abscess was 3 cm. 
inward and upward, probably involving the arm center; there- 
fore, the asyncrgia, or iuabilily to synchronize the movements of 
the joints and muscles, was in the arm or shoulder (probably in 
the latter). 

Cerebellar Convulsions. — Experimentally, on the removal of 
certain parts of the cerebellum there follow oscillatory or contractile 
movements of the homolateral side, resulting in a to and fro move- 
ment of the head or a forced position of the trunk. On superficial 
cauterization of the same cerebellar region, however, a similar condi- 
tion occurs on the opposite side of the animal.^ Wliether this phe- 
nomenon is due to irritation or to the removal of inhibitions is still 
in dispute. 

While convulsions are of but infrequent occurrence in tumors of 
the posterior fossa,^ they are frequently associated with cerebellar 
ahaccss. 

Forced Cerebellar Attitude. — Lj-ing on one side in a semi- 
flexed attitude is frequent in cerebellar abscess during the stage of 
compression. Its presence prior to this stage is of the first diagnostic 
importance even though it be imperfectly developed. Likewise, a 
lateral deviation of the eyes occurring prior to compression should be 
regarded as a forced cerebellar position. 

Tim lateral deviation of the eyes observed in Case No. X5XI, W. J., Chapter 
Twelve, p. 2(i;i, following a convulsion whh h mnnifeslation of the "aiiMaineil 
tonicity" which is characteristic of cerebellar convulsive novementB. In sev. 
eral other of the author's cases a forced position on one side — fans t>eeu the 
guiding diagnostio roanifeetation. 

Speech Defects. — \ dysarthria — a scanning or ataxic speccb — 
is a frequent manifestation of cerebellar abscess. It is one of the 
many manifestations of muscular inoo-ordi nation. 



'Ferrler: See Luclanl. . 



* Phiftialon, VoL HI, Muscular and KerTDUa Sya- 
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II— VESTIBULAR MANIFESTATIONS. 



Unfortimately, the aame vestibular syndrome — apon tan eons 
nystagmus, past-pointing, and falling — which always accompanies 
acnte labyrinthitis, is also produced by an acute, destructive lesion of 
the cerebellum, and as cerebellar abscess in a large proportion of the 
cases is a complication of a suppurative labyrinthitis, differentiation 
is thereby rendered difficult. To be fully succeasful the attempt to 
differentiate must be made immediately upon the appearance of any 
one of the symptoms common to both, for while theoretically there 
are many points of difference between the vestibular manifestations 
of a suppurative labyrinthitis and an intracranial involvement* 
(the falling, for instance, in a labyrinthine involvement being in- 
fluenced by a change of position of the head while in a cerebellar 
lesion it is not), in actual practice such is the case only when the 
cerebellar lesion is acute, limited and destmcHve. In cerebellar 
abscess, however, the slow growth may allow ample time for the re- 
establishment of compensation, with the result that at the time of 
examination either no vestibular symptoms may be present at all 
or they will be so modified as to have lost their distinctive cerebellar 
characteristics. 

If assiBUnra in the early diagnosis of cerebellar absceis is to be obtAined 
from tlie vestibular maDifeHliitions it can bo acuomplishcd only b; repeated 
oIwprTationB, and recording at the time of observation, all data as well as ail 
veHtibular man ifea tat ions narmal and abnormal, for in thia wa; alone a changing 
character will be appreciated. If to-daj' no nystagmus ia present in the recuni' 
bent or in tho erect position, and to-morrow tliere is a alight nyHtngmus to the 
right in the aame position, and on the following day it ia again kbaent 
or hag changed to a slight nystagmus to the left, the record of the three dafa 
may make an early diagnfiaia poasible, while failure to record one or the other 
manifeetation at the mum<.'nt of obaervation may result in doubt. 

DlFFEBENTlAL ValUB OF MOOR OF OuaffT. 

In acute labyrinthitis tho onset of the aiippuration is sudden and 
complete, the limited area of the bony capsule causing a complete 
inhibition of function. The spontaneous nystagmus, past-pointing, 
and falling, all appear at the same time; and as compensation is 
established the symptoms individually and gradually disappear, first 
the nystagmus, then the falling, and last of all the past-pointing. 
In cerebellar abscess, on the other hand, there is a disproportion 
in the complete onset and the progressive disappearance of the 

• MoulDuquet. A. : Cerebellar AbiK-i'iai ot Aiiriil Origin : Thr Lancet. 1921, I. p. SSa. 
(StatH "In cerebellar abaceaa tbe •Usturlinnctv arc mure pqulllhrBtlng than rfrtlirinovK 
while la lab/rintb dliean It la Iho TcniglnouB chancier wblch iircdoi)llliBte*.'*J 
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symptoms. Consequently, an incomplete onset is of especial imr 
portance in diagnosing a cerebellar lesion. 

SpoiiTAinEons Nystagmus. 

The spontaneous nystagmus of cerebellar abscess is apt to be tran- 
sient and of changing character during the early stages. It is also of 
a somewhat different type from that of involvement of the labyrinth. 
The nystagmus of cerebellar abscess, .being due to asynergia of the 
ocular muscles, is in consequence more or less oscillatory in nature, 
while the nystagmus of vestibular origin is rhythmic.^® Cerebellar 
nystagmus usually is toward the side of the lesion, with a vertical 
tendency. Too much attention should not be paid to this, however, as 
the ease with which the cerebellum establishes compensation not only 
may alter the character of the nystagmus but may eliminate it alto- 
gether. 

Lateral Deviation of the Etbs. 

Lateral deviation — ^the cerebellar component of a nystagmus — 
generally occurs when compression or destruction is sufficient to 
cause an abolition of the cerebral control. The author is of the 
opinion that compression sufficient to cause coma and lateral devia- 
tion is much more easily induced in cerebellar than in cerebral 
abscess. When an otitis media is the primary focus of a brain 
abscess the appearance of a lateral deviation of the eyee should be 
regarded as evidence that the posterior fossa is the site of the infeo- 
tion since an adjacent temporo-sphenoidal lobe abscess can not cause 
a spontaneous lateral deviation of the eyee. 

Vebtigo, Spontaneous Falling and Spontaneous Past-Pointino. 

The combination of vertigo and falling with marked nystagmus 
so frequently seen in cerebellar pontine angle tumors is rarely pree- 
ent in the early stages of cerebellar abscess, or if present is so com- 
plicated by disease of the labyrinth as to make interpretation difficult. 

(a) Vertigo: While a symptom of disease of the labyrinth with- 
out intracranial involvement, vertigo frequently is the only outstand- 
ing indication of cerebellar abscess as it occurs as a marked symptom 
in about one-third of the cases.^^ Contrary to the generally accepted 

1* Wilson, J. Gordon, and Pike, F. H. : Mechanism of Labyrinthine Nystagmna 
and its Modification by Leaions in the Cerebellum and Cerebrum. An Experimental 
Investiiration ; Oxford Vnivfrtity Prft, Hennr Frowde, 1914. Also Journal Ameriean 
Medical Aa%ociatUm, December 18, 1915, Vol. 66. p. 2166. 

" Dench, Edward Bradford : Otitic Brain Abscess ; Reprint from Ammican Journal 
of Medical Soienoca, Noyember, 1907, p. 8. 
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view vertigo may be entirely absent in the early stages of the dia- 
Spontaneous vertigo may be of localiziDg value, as inability 
to alter the vertigo by the application of calorie and rotating tests 
is presumptive evidence that the leaion is in the cerebellum. 

(b) Falling: Physiologically, it would be expected that in 
ahacess of a cerebellar hemisphere falling when present would be 
toward the side of the lesion and would not be influenced by changing 
the position of the head. Due to the establishment of compensation 
by the cerebellum, however, the direction and the type, and even 
the presence of falling may promptly be altered or abolished. In 
one of the author's cases of adjacent cerebellar abscess the falling 
was backward and away from the lesion; but so many casea are 
recorded in which tlie falling is similarly paradoxical and even in- 
fluenced by a change in the position of the head,^* that, lite nystag^ 
mils, it must lose its clinical localizing significance. When the vermis 
primarily is involved^a rare situation in cerebellar abscess except 
in metastatic cases — the falling probably would be backward, 

(c) Spontaneous Past-Pointing Deviations: Spontaneous point- 
ing deviations occur in the early stages of brain abscess, but abnor- 
malities are so frequent that they cannot he considered as symptoms 
of great localizing value, 



Induced Abnobual Vestibular Riiactions. 

Too much reliance has been placed upon the value of one com- 
plete examination of induced vestibular reactions in locating the 
presence of, or eliminating the cerebellum as the sit« of an abscess, as 
clinical experience has demonstrated that only by repeated testa can 
the functioning of the cerehelhim be shown to he in perfect order," 

Tho t«ate muat bo made before the patient bccomea dulled. The aulhor'i 
experience has been that all patients — even small children— cnn be subjected to 
the teat* provided the examiner will devote nifficient time and patience to making 
them. 
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DIAGNOSIS OP CEREBELLAR ABSCESS 



The author'a experience leads him to lielieve that there is no set 
formula for the diagnosis of cerebellar abscess by abnormalities of 
the vestibular reactions alone, but that the induced reactions, like 
the spoutaneous manifestations, are apt to be of a very changing 
nature, especially during the early stages of the disease This 
changing character ho has come to regard aa highly suggestive of 
cerebellar involvement. 

In one of his cas«s" the onl; Bymptom present at the time of «XBJiii nation 
was en abnormal falling: there was no Bpoiitaneous iiytitagtiiua, and aside from 
the filling, the vCBtibutar reHctionB apparently were normal; but suddenl; th« 
patient had a convulsion, followed b; a lateral deviation of the eyes. 

Small, acute, and deetruetive lesions, such as hemorrhages in- 
volving the so-called "vcatibular pathways," will produce symptoms 
or give localizing manifestations; but cerebellar abscess is a gross 
lesion which at the time of examination generally has progressed 
slowly to the point of giving rise to an increased intracranial pres- 
sure, not only of the posterior fossa but also of the whole intra- 
cranial contents. During the slow, progressive growth of a cere- 
bellar abscess the crania! contents have had ample time for read- 
justment — the establishment of compensation. This compensation 
the vestibular apparatus— *.i no of the most primitive of the special 
senses — is especially able readily and easily to accomplish; with 
the result that at the time of examination no diagnostic abnor^ 
malities of induced vestibular reactions may be present, while the 
vestibular manifestations of the increased intracranial pressure over- 
shadow and obscure ail others. Tor several reasons not yet fully 
explained an increase of intracranial pressure interferes with the 
readability of the intracranial portion of the fibres of the vertical 
canals of both ears long before the libers to tlic horizontal canals are 
affected. Whether this affection occurs on the auditory canal itself, 
or in the intracranial portion, is not definitely established, but it is 
probably in the latter. 



The outspoken vestibular manifestation of increased intracranial 
pressure — absence of teactabiUty of the vertical canals of both ears to 

" Caw SXXI, W. J., Chapter Twelve, p. 203. 
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the cold caloric — first described and properly interpreted by the 
author,** while an early manifestation of increased intracranial pres- 
sure prevents an accurate localization by the vestibular reactions 
alone. It is of the greatest value, however, in the early diagnosis 
of increased intracranial pressure as it appears long before and inde- 
pendently of papill(Edenia, 

Its aaaistance in the diagnosis of cerebellar abscess by demon- 
strating an increased intracranial pressure cannot be over-emphasized. 
As the result of many vestibular examinations and aubaoquent lumbar 
punctures for diagnosing obscure nervous diseases, the author testi- 
fies that the vestibular manifestations of increased intracranial pres- 
sure are uniformly the earliest symptom present and consequently 
the most valuable as yet known. 

Cebbselub CoETicAL LocALiZATiOH IN Relatioh to VEaTiBUi^B Heactioit. 

Horaley and Clark " demonstrated that the cerebellar cortex con- 
tains no areas which are irritable by the faradic current, such aa 
exist in the motor areas of the cerebrum. When muscular contrac- 
tion occurs from such irritation it is due to involvement of the deep 
ganglia. There is, however, considerable experimental and clinical 
evidence to substantiate Barany's contention ^^ that the cortex of the 
cerebellum contains areas the destruction of which — or pressure upon 
them — causes alteration in the ability to execute certain voluntary 
i properly. 



The author has observed that pressure from a protective exudate 
over the anterior surface of the cerebellum opposite the internal 
auditory meatus uniformly results in (a) an immediate reduction 
of the duration of the obtainable nystagmus from the horizontal 
canals by turning, and (b) a great reduction, or complete absence^ 
of irritability of the superior vertical canala of both aides on the ap- 

■■BaeletOD, W. P.: DecompresnloD for ttpllef of DlBlurlmncea of tbe Aadllorr 
Ipparatna ot Intrarranlal Origin — Repurt of Three Cnws witb a PrpTloustT Itndr- 
■crlbed Aural Condition ; Troiwacflant Amrtican Otalogtcat Kooletti, June 10. 11112. 
Part III, p. DM. Also Laivngotcope. 1913, Vol. XXII, p. 592. 

" Home; aad Clark : On the Inttlnalc FlbNH ol tbe Cerebellum, Its Nuclei and 
... .,1-.,..... .- Brain, IBOB, Vul. XXXI, p. ISR. (ynnttd hy Luclanl. In Ilumnc 



FhjBlolOffj, 1619. Vol III, Mnacaliir and Nervous gyalenis. p. 
■■ Baranr. tt. : Tbe Teatibalar Apparatua and the Cei 
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icop'e, 1U12, Vol. XXII, p. 81, demonatnited that tbe cooUng of "aoiatl areai 

of tbe cerebeUar mrtei situated direct]; behind tbe attachment of the ritf-rnal ear.' 
reiutia Id a aponlaneoua past-pointing of tbe arm oHiward, from, he belleTes. i 
paralTsls of the lanard painting centre, while cootlat; an adjacent area eauaea a spou 
taneoDS pait-polnllnK Inminl. 
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plication of the cold caloric,^* the latter from increase of the intra- 
cranial pressure. If this interpretation of the clinical observation is 
correct, the vestibular symptom complex — viz., reduction by about 60 
per cent of the normally obtainable nystagmus from pressure on the 
cerebellar cortex opposite the internal auditory — should render pos- 
sible an early diagnosis of intrapiarachnoid abscess of the anterior 
surface of the cerebellum (the most frequent site of intrapiarachnoid 
abscess from labyrinth suppuration). 

Ill— LOCAL SYMPTOMS FROM DIRECT PRESSURE PRESUMPTIVE OF 

CEREBELLAR ORIGIN. 

(a) Hyperesthesia of the face and dimintUion of the corneal re- 
flex on homolateral side — fifth nerve involvement; 

(b) Deviation of tongue — twelfth nerve involvement. 
Deviation of the tongue may be due to direct pressure or it may 

be due to involvement of the nucleus of the twelfth in the medulla 
or of the supra-nuclear pathway. In the former case the tongue 
will deviate away from the side of the lesion and in the latter toward 
it. 

Absence of corneal reflex probably is due to direct pressure as it 
occurs on the side of the lesion. It probably is caused by pressure 
of the upper fibres of the sensory root against the firm dural opening 
where the root passes out of the posterior fossa into the Meckel's 
space. 

On the involvement of the ninth — the glosso-pharyngeal — ^the 
author's only experience was in one case, in which the patient com- 
plained of difficulty in swallowing. 

The respiratory and circulatory disturbances of the tenth hardly 
can be expected to be elicited in cerebellar abscess. 

PupnxABT Disturbances. 

The dilatation of the pupil so frequently seen in cerebellar 
abscess is due more to action of the toxemia upon the sympathetic 
centers than to any direct effect of the abscess. 

GeZTEBAL StHPTOHS SUOOESTIYK OW CeBEBELLAB IlfYOLVEiaNT. 

(a) Suboccipital tenderness and rigidity of neck; 

(b) Yawning; 

** (a) Bagleton, W. P. : Aural ManlfesUtlont in Surgical Intracranial Leaiont ; 
Addr€99 before ClirUcal OanareBt of Surgeone, Philadelphia. Oct. 20, 1921. (b) Bagle- 
ton. W. P. : Value of Vestibular Manifestationt in Surgical Intracranial Conditiona — 
with Report of Four Oaaea; Addrrwt Annual American Lann^goiogieal, Rhinoiogicml 
and OtotogUfol Boeietff, Atlantic Citj, June. 1921. 
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(c) Rapid loss of flesh; 

(d) AUeralion in knee jerks; 

(e) Projectile vomiting; 

(f ) Psychic disturbances and cerebellar fits. 

Suboccipital Tenderness. — Gushing and Grey ^" have called 

attention to the greater frequency of suhoceipital tenderness in cere- 
bellar than in cerebral tumors. The author's experience would lead 
him to believe that this is also the case in cerebellar abscess. 

Yawning. — Although yawning frequently is present in suppura- 
tive disease of any part of the brain, in the author's experience it is 
more marked in cerebellar ahsccss than in abscess in other regions. 

Rapid Loss of Flesh. — Emaciation in cerobolhir al>scp8s is much 
more rapid than in suppuration in other parts of the brain, ^' It is 
partially due to the effect of the cerebral suppuration in disturbing 
the general metabolism. In cerebellar cases, however, there is added 
more or less of a specific action from the disturbance of the trophic 
reactions presided over or reinforced by the cerebellum, which results 
in a rapid emaciation. When the abscess becomes completely encap- 
sulated and quiescent, the emaciation stops. In the presence of a 
probable cerebral suppuration the author has come t.) regard rapid 
emaciation as suggestive of cerebellar abscess. Experimentally, in- 
jury to the cerebellum results in "retarded growth of the cutaneous 
elements, particularly of the skin, and the lowering of resistance to 
the injurious action of external agents." ^" 

Knee Jerks. — Alteration in the patella reflexes depends upon 
the involvement of the pyramidal tracts; it generally occurs on the 
homolateral side, hut it may be bilateral. 

Vomiting. — Vomiting is much more sudden and severe in cere- 
bellar abscess than in abscess in other locations. In the author's 
experience in the presence of a suspected localized cerebral suppura- 
tion, continuous projoetile vomiting is suf^stive of cerebellar abscess. 

Psychic Disturbances. — In the presence of compression there 
always occurs a cloudiness of the sensorium — poor perception and at- 
tention — and possibly disorientation for time and place.-* In intra- 
cerebellar abscess the author has found a certain degree of optimism 
in the patient which is not warranted by his physical condition. In 

"Grey, Zroest G. : Studli^ on (he Loculiulion of Cerobrlla r Tumors; Reprtntt4 
from Annalr of Surgery, FelTiiary. IDia. 

"Luclaiil. LulisX: J/urioa PhVtiologV, 1»IB. VoL III, MubcuIbt uid NerToaa 
(iTUcm.. p. 472. 

"LdfIbdI. LolfTl: l.oc. eft. 
, ■MlnKKulra. «.: AlwcegB p Tumori flel BnceUlo; BIt. dl Palol. Not.. 19111. 

|. Put S-4 and O-S. AbBltictcd In AraAtvn of Neurolaett ani Pi/cMatrjr, 1019, VoL S. 
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one of his cases the patient, throughout his illness and even when 
dying, continued to insist that he felt fairly well. 

IV— SYMPTOMS DUE TO AN ACCOMPANYING INTERNAL 

HYDROCEPHALUS. 

On account of its position in the posterior fossa, cerebellar 
abscess is much more frequently associated with an internal hydro- 
cephalus from obstruction by pressure and displacement of the iter, 
than is an abscess in any other portion of the brain. Stupor, altera- 
tions in the reflexes, epileptiform seizures, intense and paroxysmal 
headaches, sub-occipital tenderness, opisthotonos, sugar in the urine^ 
vomiting — all are frequent and all, partially at least, originate from 
the internal hydrocephalus; while the marked papilloedema of cere- 
bellar abscess is, in the author's opinion, entirely of this origin, 
the distance of the site of the suppuration away from the optic 
nerve being best explainable by the induced internal hydrocephalus. 

To this group belong also the sixth nerve paralysis, from pressure, 
as the nerve passes over the apex of the petrous base in its separate 
dural compartment. Third nerve paralysis probably is from pres- 
sure exerted between the internal carotid and the distended floor of 
the third ventricle and the intra-chiasmal cistema. 

The slight exophthalmos very rarely seen in cerebellar abscess 
probably originates from the pressure of the internal hydrocephalus, 
and the hyperesthesia of the fifth probably has a similar origin. 



CA8B NO. 

W. J.: Case of cerebellar abscess, illustrating vagueness of early symptoms, 
followed by remission of all symptoms; then sixth nerve paralysis. No localizing 
symptoms whatsoever until nineteenth day, when suffered from dizziness for 
first time. Tempero-sphenoidal lobe exploration from erroneous diagnosis. 
Sudden onset of marked cerebellar manifestations; several incomplete cerebellar 
evacuations. Changing character of vestibular manifestations. Extension of 
abscess. 

Autopsy.— Multilocular abscesses of cerebellum. 

History.— 

Boy. 

March 1: Cold, accompanied by pain in right ear, followed by discharge. 

March 12: Mastoid operation. 

March 2S : Severe headache through forehead and back of head, thought to be 
due from chilling from sudden change in weather. Invasion of cerebellum 
undoubtedly occurred at this time. 

March 2429: Perfectly well. 

March SO: General malaise and ''some fever." 

March SI- April S: Again perfectly well. 

April 4* Nauseated; from this date was never entirely well. 

April 5: Sudden double vision; which caused slight feeling of unsteadiness 
which disappeared upon closing one eye. Nosebleed. 
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April 6: Vomited; nose bleed; felt well enough to go to phjBician'i office 
for dressing. 

April 8: Vomited; tongue coated; severe parieto-occipit*! hwdache; con- 
fined to bed. For Srst time looks itl. 

April 11: Lumbar puncture; fluid clear, not under presBure; Fchling'a 
reduced; low cell count, 5; vomited after lumbar puncture. 

April It: Admitted to hospital, complaining of headache, vomiting, double 
vision. To-day haa had first attack of real diszincsg (nineteen days after cere- 
bellar involvement). "When he turns in bed feela siek at stomach." Slight 
aching in right shoulder and right hip. Patient thinks there is a alight weak- 
ness in right leg, "especially since having needle inserted into him" — the lumbar 
puncture- 
Examination. — Memory good; has rather "dopey" manner; answers ques- 
tions intelligently but in a low voice. Brightens up on being questioned; speech 
rather thick as though tongue were thick; patient says he has noticed change 
himself — tliat he cannot pronounce words as rapidly as he should. Thinka it is 
due to the thick coating on his tongue. 

AprH 13: Pulse 84-90; complained of severe pain in head. Examinatiim 
to-day shows slight nystagmus on looking toward extreme right (this is the 
first suspicion of any nystagmus since the beginning of his illness). Hears 
with his right ear. 

April H: Luniliar puncture, fluid clear. Feiiling's reduced normally, cell 
count 57 per cm. ; no organisms. Diagnosis, probable abscess of the temporo- 
ephenoidal lobe with capsule, because vestibular reactions apparently demon- 
strated increased intracranial pressure with an intact cerebellum. 

Ri^sumi: An absence of vestibular reaction of liis vertical canal and a. normal 
reaction to the horieontal. 

Operation. — 'I'eniporo- sphenoidal lobe exploration; no pus but aocidentiil 
tapping of the lateral ventricle. On account of the puncture going into the von- 
tricle at a very short distance, decided that patient either had a serous meningilia, 
or that he had a cerebellar abscess. 

Condition at the completion of the operation very bad; pulse very fast; 
decided not to explore the cerebellum until he had time to recover. 

April IB: Pulse 80; lias vomited several times. 

April 11: Restless; complains of severe pains In temples. Lumbar punc- 
ture IB cc. fluid clear, cell count 118; Febling's reduced normally. 

April 18: Had a convulsion. Became unconscious, following which had 
lateral deviation of eyes to left (away from the site of the lesion). Left eye 
now looks down and out. Co-ordination, right hand not so good as left, tongue 
apparently protrudi's to the right. A Romlierg. 

Operation. Cerebellar Exploration. — iptil 18: Ligation of laU'ral sinus. 
Area of cariea In the posterior portion of the petrous pyramid Mposed, from which 
infection bad entered the cere1>ellum. Encapsulated abscess, located at distancs 
of 3 cm. from cortex. Blow evacuation through small exploring couula. Smear 
from abscess shDwed streptococcus and Oram positive, baclllufl and sarcins. 
Operative comments: "The abscess is probably much larger than evacuated; 
a larger exploring canula sliould have been used. The abscess was apparently 
'lost' before complete evacuation. Patient stood the ethor very well, which ia 
remarkable, as at the previous operation he nearly died on the table, and to-day 
he is In very much worse physical condition. This may be esptained by the 
accidental tapping of the ventricle and the relief of pressure at the previoui 

April SI: Evacuation; marked nystagmus on looking toward the right — 
toward the lesion, while previous to the evacuation be had a lateral deviation 
of both eyes to the left. Patient now in excellent mental condition. 
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April 23: Abscess apparently not evacuated completely. Patient in Teiy 
good condition but sweats too much. Still has a marked spontaneous nystagmus, 
which has a tendency to be vertical in character. 

April 26: Patient has become more and more drowsy; has nystagmus; can- 
not tell whether it is to the right or to the left, but it certainly has a vertical 
tendency up and down. No choked disc, undoubtedly because he has such a 
large decompression. Marked hypermetria of the right arm. 

Operation.— Evacuation of abscess well up toward the tentorium and in the 
anterior portion of the cerebellum. 

May 1 : Patient vomited for first time since April 24th ; recurrence of head- 
ache. No rise in temperature; pulse 82; culture from abscess streptococcus 
proteus. 

May 2: Mild papillcedema of right eye; left negative. Head back, slight 
nystagmus to left in outer comer. Spontaneous past pointing both hands ele- 
vated slightly to left spontaneously. Head erect, no perceptible spontaneous 
nystagmus; spontaneous past pointing; tendency of right hand to deviate to 
right; left deviates to left. 

May 6: Still indistinctness of upper margin of right disc, but much lest 
than three days ago. Still incoordination of right arm, fingers to nose test. 
Rotates right hand much slower. Spontaneoua nystagmus heoomes marked an 
changing position. 

During the whole of this time patient remained in a rather apathetic con- 
dition, saying he felt pretty well, but having a tendency to sleep, the sleep not 
being of a natural type. 

May 13: Erect position; spontaneous nystagmus on looking up, but not so 
marked on looking to right — side of lesion, but marked on looking to Itit-^ 
away from lesion. Legs: touches hand with left toe, but right leg shows 
incoordination. Astereognosis. 0. E.: right eye, indistinctness toward nasal side. 
Left eye may be slightly hasy above. Pupils large in proportion to amount of 
light in room, hut react promptly. No Babinski, no Oppenheim. Speech slow 
and rather cut off — ^talking somewhat like a Chinaman, without proper modula- 
tions, in a monotonous tone. Repeats and fumbles over parts of words- 
then repeats the word and goes on again. Tongue protrudes slightly to the 
right side — side of lesion; when sits up sways (trunk muscles involved) ; slight 
dizziness. All signs of extension of cerebellar suppuration. 

May H to July 3: Abscess evacuated on several occasions. Increasing 
stupor. Death. 

Fost-Mortem Notes.— Autopsy and report by Dr. F. A. Sutton. 

Dura over right cerebellar area adherent. Considerable pus. The right 
cerebellar lobe little more than a shell. The abscess cavity extending over beyond 
the median line into the left lobe and almost through the cortex on the superior 
surface. On dissecting cerebellum there were several cavities containing from 
one-half to a dram and one-half of pus. The abscesses resulted in almost 
complete destruction of the right cerebellar lobe and practically one-half left lobe 
of cerebellum. The drainage was not complete because the abscess was multi- 
locular. 

Several small harder areas near the surface of the cerebellum, consisted of 
normal brain tissue surrounded by blood vessels. Lateral ventricles free. The 
third ventricle slightly distended with fluid. 



CHAPTER XIII. 



DIAGNOSIS OF FRONTAL LOBE ABSCESS. 



Frontal lobe abscess is the most difficult of all types of abscess 
to diagnose, (1) because the symptoms usually present in acute and 
chronic frontal sinus or ethmoid disease closely simiilate those of 
frontal lobe abscess; (2) because the rt^on of the frontal lobes in- 
volved in adjacent abscess is a "silent area" and consequently there 
are but seldom any definite manifestations of cerebral involvement; 
(3) because of the small space occupied by the frontal lobe, the 
abscess does not attain to any considerable size before it ruptures into 
the ventricles or the subarachnoid space. 

An examination of the recorded cases of frontal lobe abscess 
(see Appendix III, Frontal Lobe), reveals that a large proportion 
were not diagnosed during life, a sudden and fatal termination having 
occurred as the result of rupture of the abscess. Therefore, if the 
diagnosis is to be surgically useful, it must be made before the signs 
of compression have appeared, since a frontal lobe abscess usually 
does not give signs of compression, at least not until immediately 
before the fatal termination. 

An early diagnosis of frontal lobe abscess Is made possible only 
by a systematic method of reasoning, together with repeated and 
thorough examinations, with minute attention to certain small det-aila 
This is especially true if the abscess is latent and of small size. 
The diagnosis must depend largely upon: (1) the presence of a 
known point of infection which is apt to cause an abscess of the 
frontal lobe— in the frontal sinus, the ethmoids or the orbit; (2) the 
history of an acute invasion or an acute exacerbation of a chronic 
suppuration — tenderness, redness of the external frontal wall, orbital 
phlegmon, or trauma, accidental or operative — since such irregulari- 
ties are more or less constantly present; and (3) the general symp- 
toms of cerebral suppuration. 

Orbital Abscess, Osteomi/elUis and Extradural Abscess — Disprty- 
portion; value of.- — The presence of any one of these conditions pre- 
supposes a possibility of a frontal lohe abscess. When associated 
with Bjinptoins disproportionate to the known lesion, or with symp- 
toms of cerebral suppuration, they call for exploration within the 
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dura. The scar of a traiimatic wound of the frontal sinus, followed 
by headache, should presuppose frontal lobe suppuration. Many 
cases of frontal lobe abscess subsequent to an injury, are on record, 
in which careful e:xaminationa have faileil to reveal any mental dis- 
turbance or psychic effect, the only symptoms present being head- 
ache, insomnia and anorexia — general symptoms of cerebral sup- 
puration. 

Symptoms of Cerebral Suppuration. — There is a certain look 
about the patient which, to the trained eye, is very significant ; the 
tongue is coated, the skin dry, there is loss of flesh, and the leucocyte 
count is high. Headache is uniformly present and in many cases 
is the only symptom. It frequently dates from an acute exacerbation 
o£ a chronic frontal sinusitis, and if so should be always regarded 
with suspicion. The headache may bo continnous or intermittent, but 
it is of a more severe type than that which occurs with frontal sinus 
suppuration alone. If, to the above, is added vomiting, and if the 
cercbro-spinal fluid from a lumbar puncture gives a high cell count, 
exploration of the frontal lobe is indicated. The cerebral explora- 
tion should precede, not follow, an operation upon the accessory 
sinusee. 

On the other hand if an extradural abscess is accidentally located 
at the time of a sinus operation, the existence of an associated intra- 
dural abscess would be suggested. 

Convulsions. — In the author's opinion convulsions are positive 
evidence of intracranial involvement. While it is possible that a 
con\-ulBion may occur from a protective piarachnoid accumulation, 
when the sinus has been opened or free nasal drainage has been estab- 
lished, the occurrence of convulsions should be regarded as distinct 
evidence that tlie disease has extended beyond the accessory sinuses 
themselves. 

The caaes of cerebral fymptoms which have been cleared up by npcrations 
on the frontal sinua are due to "aeroUB meningitiB" of toxic origin. 

Diabetes Insipidus. — Foerster ' calls attention to the appearance 
and development of diabetes insipidus in serous meningitis. As it 
cannot occur from an acute sinus disease alone, it should be classi- 
fied among the symptoms of cerebral origin. 

Syuftoub or CioicBaAi. CouPKesstoN. 

Coma. — The coma of frontal lobe abscess is somewhat different 
from the coma seen in general cerebral compression. It simulates 
' Fucnter ; llaulch. uiikI. WacbeDscbrllt. 1D18. 
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In one of the author's cases this so-called "frcmtal-lobe ooma" was present for 
seTeral weeks. At the autopsy one of the ventricles was found to be distended 
with pus. 

PapUlcedema. — If papilloedema were caused by direct pressure 
it would be of frequent occurrence in frontal lobe abscess. Such is 
not the case, however. In frontal lobe abscess papilloedema is rarely 
present*' *' ^ 

An examination of the records of over one hundred cases of frontal lobe 
abscess shows only three to have exhibited definite nerve head changes* all 
associated with symptoms of compression. The almost uniform absence of papil- 
loedema in frontal lobe abscess is due to the fact papiUoedema is larg<dj 
dependent upon an obstruction of the central cerebro-spinal fluid circulatory 
system. 

The situation of a frontal lobe abscess causes no such obstructdon. 
It is not unusual, however, to have papilloedema appear immediately 
upon the evacuation of the abscess, which demonstrates that the 
trauma of the operation furnishes a factor necessary to the produc- 
tion of papilloedema, although the increased intracranial pressure 
had been relieved. 

Postneuritic Retrobulbar Neuritis. 

The author has seen one case of the retrobulbar neuritis described by Ken- 
nedy' in a frontal lobe tumor; it is not recorded in any case of abscess of the 
frontal lobe. 

Localizing Stmptoms. 

(a) Loss of Smell. — Loss of the sense of smell on the affected 
side probably occurs very frequently. If present it is of distinct 
diagnostic value. 

(b) Aphasid, — In frontal lobe abscess aphasia occurs only when 
the abscess has attained considerable size. At first it is apt to be 
transient, due probably to an extension of oedema to the Island of 
Reil. In many of the recorded cases of frontal lobe abscess of the 
left side, associated with paresis or paralysis of the arm of the op- 
posite side, motor aphasia has been the first symptom. 

« Mlllan, G. : Le Coma Fn»ntnl ; Parift Medical, 1920. Vol. X, No. 40, page 256. 

•I>enker, A.: RhinoRoner Fn»ntallai>iK»nnl»fizo88: Arvhii^ fUr Laryngol. und Rhinol., 
1900, X. S. 411. Blurring of the l«»ft diwc; pulse 55-00. 

*FaunB, M. : Rhinogener llirnabRZOM; Archiv filr Laryngol. und Rhlnol., 1902-03, 
XIII. S. 427. (Venoua hypenpmia of the outer fundus; had compression, pulse being 
60-66.) 

■ Jessamon, L. W. : Brain Abscoss as a Complication of Acute Infection of Nasal 
Accessory Sinuses; Leuyngoecope, 1020, Vol. 30, p. 147. 

'Kennedy, Foster: Amenoan Journal of Medioal Bcienoca, September, 1910. 
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(c) Loss of Abdominal Reflexes of the Same Side. — ^Abeenoe or 
weakness of the homolateral abdominal reflexes probably is frequently 
present The author, however, knows of no such observations in 
abscess, although he frequently has observed it in frontal lobe 
tumors. 

(d) Sudden Paralysis of Arm of Contralateral Side. — ^A pathog- 
nomic symptom of frontal lobe abscess is paralysis of the arm of the 
opposite side to the causative accessory sinus disease. It generally 
occurs very suddenly; the onset of paralysis from the presence of 
frontal lobe abscess signifies an abscess of enormous size. 

The author has seen a frontal lobe abscess of large size which 
gave no paralysis whatever — although the abscess had eidsted for sev- 
eral weeks — until suddenly the arm became totally paralyzed. (Fig. 
40.) 

(e) Hemiplegia of Conlralateral Side. — Paralysis of the 1^ and 
arm are probably more common in frontal lobe abscess of orbital 
origin than in cases of frontal sinus origin. 

(f ) Mental Disturbances. — So little is known of the functions of 
the frontal lobe that it is not surprising that the clinical evidence of 
intellectual and psychic disturbance should generally be wanting in 
the reports of frontal lobe abscess.''' *' ®' ^® 

(g) Change of Disposition. — Change of disposition and poor 
memory may both be present, although they have been but infre- 
quently observed in frontal lobe abscess. In suppuration in the 
frontal sinus or ethmoids, however, any change in disposition should 
be regarded as of the greatest significance. The frontal lobes will 
stand a remarkable degree of compression without any sign of dis- 
orientation as to time or place, but in the author's experience one 
of the most frequent of the changes is in disposition. 

In a case of large pial cyst compressing the left frontal lobe the first evidence 
of its presence was a certain degree of apathy r^^ding the welfare of tho 
family. 

* Bolton, J. S. : The Brain in Health and Di9ea$e; Edward Arnold, London, 
1914, p. 60. Diyldes the frontal lobe from the functional aspect into po«terior, or 
psychomotor (cerebral-associative-motor), and anterior or prefrontal (higher-cerebral- 
associative) portions. On page 122 states "the pre-RoIandic portion of the cerebrum 
or the frontal lobe possesses controlling and executive functions." 

* Guilliani. O., and Libert, B., observed several cases of extensive destmction 
of the frontal lobes without disturbance of the psychic functions. (>>nsid4rations 
cliniquoB Hur un caa d'abpc^ du lobe frontal gauche; BulletinB et Memoirt Sociiti 
M6dicale de% HOpitaux de Paris, No. 71. p. B80. 

*yiete, Henry: Notes on War Injuries of the Frontal Lobe: Albantt Modieai 
Annatt, January, 1920, Vol. LXI, No. 1. p. 14. (With extensive destmction of the 
anterior pole of the left frontal lobe the only symptom was slight incontinence of 
urine, although he was carefully examined for psychic changes, especially defects In 
memory, attention, Judgment, self-control. 

>*Bing, Robert: Compendium of Regional Diagnosis in Affections of the Brain 
and Spinal Cord; New York, Rrhman Company, 1909, p. 202. (Psychic disturbances 
are observed chiefly in lesions of the anterior portions of the frontal lobe. The lesion 
must be bilateral, or. if unilateral, it must he capable of producing a sympathetic 
symmetrical affection of the opposite frontal lobe.*') 
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CHAPTER XIV. 
COMPLICATIONS AND RESULTS. 

Complications after Evacuation. — After the evacuation of a 
chronic brain abficess, if the symptoms continue and meningitis is not 
present, the surgeon must decide whether the symptoms are caused 
by a refilling of the abscess or by a suppurative encephalitis. In 
the former case a further evacuation is called for, while in the latter 
any irritating manipulation is contra-indicated. 

In acute abscess, after evacuation through a small dural opening 
all symptoms should rapidly subside and not again recur ; the paraly- 
sis should disappear and the headaches and vomiting ceasa Stra- 
bismus and papilloedema, however, subside much more slowly ; there 
should be no increase of the latter. 

Differential Diagnosis. — ^Encephalitis is distinctly a septic 
process which is in no way limited, while in a refilled abscess the 
abscess is partly, if not completely, limited. The differential diag- 
nosis between refilling of the abscess cavity is always difficult, but 
in a general way a slowly developing compression signifies a refilling 
of the abscess while exhaustion denotes an encephalitis. 

Vomiting after evacuation is a most serious symptom as it usually 
signifies an extension of the suppurative process. 

Headaches may occur either from refilling or extension, but when 
associated with great prostration they are to be taken as denoting 
encephalitis. 

Irr^ular pulse is a sign of extension. Progressive paralysis al- 
ways means extension. 

After E!£Fects. — No case of brain abscess should be regarded as 
completely and permanently cured. Cerebral tissue, once the seat of 
suppuration, never can be regarded as fully normal. 

In one of the author's caaes of double cerebellar abeceaa the boy, although he 
had been perfectly well for many years, when called into service and put 
under the stress of war developed intense headaches which incapacitated hiuL 
In another case, although the small hernia was completely covered and the 
patient apparently had been perfectly well for several years, rotation in a 
Barany chair caused a convulsion, the first since the evacuation of the abscess. 

Richardson relates a case in which brain abscess had been cured but death 
occurred suddenly several years later. (Richardson, Charles; Personal commu« 
nication.) 
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Rcsult&r— GontraiT to the genenllY aooepted Tievr the mor- 
tality of brain absoeas is still Terr hi^ In the author's cases the 
mortality following surgical treatmoit of farain ahseess has been 
about 75 per cent, the reooTeries onlv about 25 per cent In leoent 
yeaxs^ since ad<^iting the principle of operating on an early diag- 
nosis, of avoiding during operati<m all unnecessaxy trauma with its 
sequence of secondary cedema, and of providing far the relief of any 
induced compression, his operative results have greatly impro^ed.^ ' 

* Hrglnd reports tW remlti of 207 eun of IntimenBlal dlw w of TUfcms kted^ 
of otitic orlgiB : tottj-two of tbca of tamlB aboccML oalj f o«r of mhlA wco^ftod — 
or kao thmm 10 per cent. He pointi out that la aU tatncnnlol oappamtiOB tite Bor- 
tollty ifMS to a eoBMderable dcfrre vlth tht onaet of aaj added eonpUeattoa. Of 
klo 207 caoea^ S5 per cvnt. had moiv than one Intranmiilal leoloa ; of thcae^ Sftr 
eoaeo had tvo iBtracruiial affectloB% 24 per cent, of them lecoTerlns; tea caaes bad 
three patholofrical prorcaoea with 12 per eeat. of recorerie a . aad leTCB caaea had foar 



taree pataoiofcicai prorcaoea vita iz per eeat. oc recorerie a . aad leTCB caaea mma roar 
dWereat tatraciaalal leakMB with ao wco Te rlea. (Xj^ad. H.: Otosna aivltipla 
latiaknuilclle Sjgdmme: L'ntkrifi fm- Lacyrr.1020. ToL «. Xo. 22. p. S87.) 

* xmiamann aUtea that la aU larae coaapMlatlOBa of otitic hrala ■hanaa the pct^ 



eeatage of recor^rj in tempor^-aphenoTdal lM>e abfceae is 33^ per cent, aad ia 
bellar ahoat 10% per cent. (Ninumaaa, Th.: ^Sffahmafca Sb^ 6m atli ' 
i; Afrkip ' '" -— --- 



HlmabaBCaB; Ankip f§r Ohrvn, JTaam aad feftaaf/hcOftaadf, 1S20. ToL lOS. 
SS.) 

The writer ia of the oplaloa tliat thia ia aoaaevhat misleading: as aU xaeoTctlaa aia 
apt to be reported, while those which end Catallj tre qu eatly are aot. 



APPENDIX L 

OUIDB FOB DBTAIUED NKUBOLOGIOAL EXAlOlfATION. 

The guide U designed to enable hospital internes or trained attendants, with- 
out special training in neurology, to conduct a detailed examination by eliciting 
and recording the details of all objectiye and subjectiye symptoms. 

The examination is divided into: (I) Goieral Neurological Symptoms, 
(JI) Qeneral Neurological Examination, (III) Cerebral Localisation, and 
(IV) Examination of Cranial Nerves. 

Suggested terms with possible interpretations and methods of testing, as 
well as the normal reaction, are placed in brackets. ( * ) in the margin indicates 
examination for unconscious patients. The general sections are indexed by Roman 
numerals, the chief symptom or manifestations by capital letters, and ths 
individual details by alternate letters and numbers. 

DDUEonoifs roB usnfo odidk. 

The examination begins under the heading Oeneral 8ympt<nnM* 
At the completion of the examination all outstanding symptoms and ab- 
normal findings are recorded on the record sheet, followed by Uie index numbers 
and letters according to the guide^ enabling a ready reference to the exaet 
location of each detail. Example: "Papillcedema, IV., B. 1." When a general 
symptom has a direct bearing upon the localization, it should be cross-indexed. 
Example: ''Dizziness, I.— d., and IV. f. 2." 



OUIDK FOB NKUBOLOGIOAL EXAMINATION 

(to be followed by House Surgeon) 

Full Name 

Address 

Hospital No. 

R^9um6 of History: 

Rd8um4 of Outstanding Symptoms: 

R4sumd of Abnormal Neurological Findings: 

(Give all Index Numbers and Letters) 



Signature of House Surgeon. 
Date 

I. General Symptoms: 

(a) Headache: 

Severity— -("mild"; "intense"; "bursting"; "throbbing"; "lacerat- 
ing"). 
Location— ("frontal"; "temporal"; "behind the eyes"; "pituitary"; 

"occipital"; "vertex"). 
In Attacks or Constant. 
Initial Appearance; Date of. 
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(5) Pain: 

Situation— ("nose"; "eyes"; "ears"; "arms"; '^egs"; etc.). 

Duration. 

Initial Appearance. 

In Attacks or Constant. 

• (o) Vomiting: 

Frequency. 

Type — ("projectile" or "regurgitant"). 

Initial Appearance. 

(d) Dizziness: 

In Attacks or Constant. 

Degree — ("transient giddiness"; "swaying"; "falling"). 

Duration. 

Initial Appearance. 

Description of — ("if objects or if patient appears to moye"). 

Duration — ("momentary" or "continued"). 

• (e) Convulsions: 

General or Localized. 

Part Involved. 

Associated with Unconsciousness. 

Preceded by Aura (Description of Aura: "visual flashes of light"; 

"objects seen"; "auditory"; "tones or music heard"). 
During Attack: 

Head,toR. toL. 

Eyes, toR. toL. 

Arms, to R. to'L. 

Legs, toR. toL. 

• (/) Stupor: 

Initial Appearance. 
In Attacks. 

{g) Numbness: 
Situation. 
In Attacks. 
Initial Appearance. 

(;i) Tingling: 
Situation. 
In Attacks. 
Initial Appearance. 

IL General Examination: 

• (o) Head: 

1. Wounds: description of. 

2. Bleeding from ear; R. L. 

3. Bleeding from nose; R. L. 

4. Scars: description of. 

• (6) Extremities: 

1. Paralysis of Arm? R. L. 

2. Paralysis of Leg? R. L. 

3. Anesthesia of Arm? R. L. 

4. Anesthesia of LcgY R. L. 
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(o) Refl9m99: 

1. Superfldalt 

a. Epil^astrie. 

b. AbdominaL 
e. Crenmfterie. 

2. Deep: 



b. Ankle, 
e. BftUnikL 
d* Kemiif. 

* 8. Sphinetent 

a. Loes of Bladder ControL 

b. Loes of Bowel ControL 

4. Vaeomotor: 

a. Abnormal FlnihingT 

b. Abnormal SweatiiigT 

nL CnmnriT LooAzjziLTioNt 

(a) Frontal Lobe: 

1. Memory for 

a. Names — (Father's name; of street where he Utss). 
bi Erents. 

2. Orientation. 

5. Affections. 

* 4. Aphasia. 

a. For names or other parts of speeeh. 

b. Ability to repeat sentences after examiner* 

(5) Temporal Lobe: 

1. Aphasia t 

a. Ability to recognise object and state nse^ but inaUlity to 

name. (Knife; key.) 

b. Ability to recognise proper name and ability to repeat 

name. 

2;. Uncinate Gyms (Symptoms: 

a. HaUncinations of SmelL 

b. Hallucinations of Hearing. 

8. Hemian<ysia: 

a. Rightpsided. Left^ded. 

b. For form, 
c For colors. 

4. Dreamy state. 

(o) Parietal Lobe: 

1. Sensory Symptoms t 

a. Paresthesia; touch, pain, temperature^ 

* b. Anesthesia. 

e. Astereognoeis. 
d. Muscle sense. 

* 2. Motor Symptoms: 

a. Paralysis; where; duration. 

b. Paresis; where; duration. 

c Convulsiye SeinireSy Sec I-e. Part inyolyed; Consciousness 
lost 
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(d) Oocijntal Lobe: 

1. Hemianopfiia : right-sided; left-sided. 

2. Visual halluciiimtioii : right-sided; left-sided. 

(e) Cerehellum: 

1. Diauness. 

* 2. Kystagmus. 

3. Romberg. 

4. Disturbances of gait. 

5. Ataxia. 

6. Adiadokokinesis. 

IV. Cbaxial Nebves: 

(a) First: ("Olfactory"; Special sense). 

1. Smell ("perfumery") Right nostril. 
Left nostril. 

• (h) Second: ("Ophthalmic"; Special sense). 

1. Fundus examination. 

2. Vision Right Eye. Left Eye. 

* (c) Third; Fourth; and Sixth: (Ocular Movements). 

* 1. Pupils: 

a. EquaL 

b. Contracted. 

c. Dilated. 

d. React to light. 

e. React to accommodation. 

• 2. External Ocular Movements: 

a. Diplopia. Convergent U. L. 

Divergent R. L. 

• b. Spontaneijus Xystagmus to R. to L. 

c. Conjugate Deviation lo R. to L. 

(d) Fifth: ("Trifacial-' sensory and motor). 

1. Sensory Portion: 

(a) Anesthesia of [Supraorbital • (Cornea). 

(b) Neuralgia of ^ In^i^-orbital. 

Inferior Dental. 

(c) Taste in anterior two-thirds of tongue (sugar; salt). 

2. Motor Portion: 

(a) Buccinator. 

(b) Masseter. 

3. Vasomotor Portion: (Herpes of brow; of lip). 
( c ) Seventh : ( Facial : ^^oto^, Sensory ) . 

1. Motor Portion: 

a. Paralysis or Paresis. R. L. 

. Part Involved: 
Brow. 

Lower Eyelid. 
Mouth. 
Cheek. 
Palate. 

2. Sensory Portion: (''Taste in anterior two-thirds of tongue'*). 

3. Vasomotor: ("Herpes of Ear"). 



• 
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(/) Eighth: ("Auditory" and "Vestibular"; Special Senses). 

1. Auditory Portion: 

a. Deafness: R. ear L. ear 

[Watch R. L. 

Hearing^ Whisper R. L. 

I Voice R« L. 

(Normal or otherwise) 

b. Tinnitus: 

(Special auditory tests to be conducted by specialist). 
Tuning Forks 

Weber Referred to: R. L. 

Bone Conduction: Duration of (seconds): R. L. 

2. Ve9tibular Portion: 

a. Spontaneous Nystagmus. 

b. Spontaneous Vertigo. 

c. Spontaneous Pointing Deviation (downward from shoulder) 

R. Arm L. Arm 

d. R<^:suMi^. OF INDUCKO VESTIBULAR REA(TioN8 (to \)e filled in 

by expert after special vcHtibular teMts have been con- 
ducted ) . 

1. From turning to Right. 

Nystagmus. 

Vertigo. 

Past Pointing. R. Arm L. Arm. 

Falling. 

2. From turning to I^ft. 

Nystagmus. 

Vertigo. 

Past Pointing. R. Arm L. Arm. 

Falling. 

3. From Douching Right Ear 

Nystagmus. 

Vertigo. 

Past Pointing. R. Arm. L. Arm. 

4. From Douching Left Ear 

Nystagmus. 

Vertigo. 

Past Pointing. R. Arm . L. Arm. 

Special Vestibitlar Tests (to be conducted by expert). 

1. Turning to Right (reactions induced by turning to right, head 
forward 30 degrees). 

a. Induced Nystagmus (normal, horizontal to left). 

1. Amplitude. 

2. Duration (normal; 26 sec.). 

3. Direction (normal, horizontal to left). 

b. Induced Vertigo (normal; to left). 

c. Induced Past Pointing (shoulder from above; normal; to 

right). 

R. arm to — 

L. arm to — 

d. Supplementary. 

1. Head forward; falling (normal, to right). 
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2. Turning to Left (turning to left, head 30 degrees forward). 

a. Induced Nystagmus. 

1. Amplitude. 

2. Duration (normal; 26 sec). 

3. Direction (normal; horizontal to right), 
h. Induced Vertigo (normal; to right). 

e. Induced Past Pointing (shoulder from above; normal; to 
left). 

R. Arm to — 
Lu Arm to— 

d. Supplementary. 
Head back 60 degrees. 

Head forward: Falling (normal; to left). 

3. Caloric Right (reactions induced by douching right ear with 

cold water, head forward 30 degrees).. 

a. Induced nystagmus (normal; rotary to left). 

1. Amplitude. 

2. Direction. 

3. Duration. 

b. Induced Vertigo (normal; to left). 

e. Past Pointing (shoulder from aboye; normal; to ri^t). 

R. Arm to — 

L. Arm to— 

d. Supplementary. 

1. Head back 60 degrees. 

a. Nystagmus (normal, horizontal to left). 

b. Past Pointing (normal; to right). 
R. Arm to — 

L. Arm to — 

4. Caloric Left (reactions induced by douching left ear, head 

forward 30 degrees). 

a. Induced Nystagmus (normal, rotary to right). 

1. Amplitude. 

2. Direction. 

3. Duration. 

b. Induced Vertigo (normal; to right). 

c. Past Pointing (shoulder from above; normal to left). 

R. Arm to — 
L. Arm to— 

d. Supplementary: 

1. Head back 60 degrees. 

a. Nystagmus (normal; horizontal to right). 

b. Past Pointing (normal; to left). 

R. Arm to — 
L. Arm to— 

♦ (G) Ninth: ("Glossopharyngeal"; special sense; sensory motor). 

1. Taste. 

2. Swallowing. 

• (U) Tenth: ("Pneumogastric"; motor and sensory). 

1. Hoarseness. 

2. Rapidity of Heart. 
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(I) Eleventh: ("Spinal Accessory"; motor). 

1. Trapezius Muscle. 

2. Sternocleidomastoid. 

3. Shoulder Dropping. 

(J) Twelfth: ( "Hypoglossal"; motor). 
How is tongue protruded? 




AB8CB8S: ANALYSIS OF PATHOLOaiCAL OOITDITION : 
EEPOETKD ADTOPSIES OF 125 CASES. 



Fost-Mortem Findings in 
Cerebellar Abscess. 



AnalyBia of Cases Reported from 1857 to 1919. 

Dui-uy: Gazette medicate de PariB, XII., 1857, p. 230. 

Condition of Dura Over Site of Infection: In four cases of cerobell&r 
aLacess noted bj the author in tbe literature, the dura mater connected 
with the cerebellum waa mote or leas altered. 
Gull, W.: Guj's Hospital Reporta, III. Seriea, 1857, p. 261. 

Situation: Apparently poaterior, hut not stated. Stalk. Abaceas near 
cerebellar surface; superficial wall of ahscesa adherent to dura for a small 
apace correepondiug to the entrance of the vein from the vestibular aque- 
duct, I^ateral bIdub thromboaia. Hydrouephulua. 

Gondilion of Dura Over Site of Infection.: Superficial wall of cere- 
bellar abscess was adherent to the dura mater for a small apace, corra- 
Bpoiiding to the entrance of the vein from the vestibular aqueduct. 

Capsule: The abscesa (in the right lobe of the cerehelluni near the 
surface) was limited by "a highly vascular cyst" (This is an old 
observation dating back to 1857.) 

Pathological Processes in Cerebellum — (Softening, Discoloration, ftc.)i 
The nervous sulwtance surrounding the cerebellar abscesa was edematous. 
IIeusinger: Virchow's Archiv, XI., 1867, p. 92. 

Situation: Double brain abacess, one in cerebellum, one in lower lobo 
of cerebrum. Situation of cerebellar abaceaa probably posterior; corrfr 
sponding transverse sinus entirely obliterated by a solid thrombus. 
Petrous bone was destroyed in an enormous circumference. 
SCHWARTZE, H,-. Archiv fiir Ohrenheilkuude, Vol. I., 1884, p. 195. 

Situation: Apparently anterior, but not stated. Cerebellar abscess 
originating through passage of pus from mastoid antrum into the In- 
ternal ear through the oval window and through the internal auditoty 
meatus, into the cranial cavity. Hjdroccphalua. No ainua thrombosis. 

Condition of Dura Over Site of Infection: Dura mater over left 
petrous bone was very loosely attached and easily removed. 
VoLTOLim, B.: Virchow's Archiv, Vol. XXXI., 18fi4, p. 202. 

Situation: Probably anterior, but not stated. Cerebellar cort«x bad 
undergone local gangrenous destruction; middle portions were (greatly 
220 
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softened. Pia mater of cerebellum in part infiltrated with pua. Infec- 
tion through subarcuate hiatus. Hydrocephalus. 

Pathological Processes in Cerebellum — (Softening, Discoloration, etc.) : 
The cerebellar cortex had undergone a local gangrenous destruction and 
the adjacent white substance was softened ; the middle portions were yeiy 
soft Pia mater of cerebellum was in part infiltrated with pus. 
Tboeltsch: Archiv fiir Ohrenheilkunde, Vol. IV., 1869, p. 126. 

Situation: Apparently posterior, but not stated. Cerebellar abscess and 
a similar abscess in temporal lobe, applied to petrous bone at tegmen 
tympani and posterior pyramid, separated by tentorium and by normal 
brain substance. Labyrinth suppuration. Phlebitis of superior petrosal 
sinus, in observer's opinion perhaps propagated through the subarcuate 
hiatus. 

Condition of Dura Over Site of Infection: Dura mater was discolored, 
considerably thickened, and covered with superficial fibrinous deposits 
over the tegmen tympani as well as at the posterior surface of the pyra- 
mid, where the brain abscesses (cerebellar and temporal) were applied 
to the petrous bone. 
Oribbon, G. C. : Lancet, L, 1878, p. 712. 

Situation: ''On examining the cerebellum, all of the interior of the 
organ except about the anterior third of the median and left lobes was 
found to be an abscess ... it appeared to have begun in the right lobe^ 
of which nothing was left but the cortex. . . ." Hydrocephalus. (Oase 
of abscess of the cerebellum bursting into the ear with immediate death. 
No operation.) 

Condition of Dura Over Site of Infection: The bone was denuded of 
dura mater and stained with pus for a quarter of an inch aro\md the 
auditoiy meatus. Pus also abounded in the mastoid cells. 

Capsule: The cerebellar abscess appeared to have begun in the right 
lobe of which nothing was left but the cortex, as here it was encased in a 
thick lining membrane, while in the other lobes to which it afterwards 
penetrated there was no such membrane of demarcation, but it was as if 
the cerebellar substance were being rapidly broken down in eveiy direc- 
tion. 

Pathological Processes in Cerebellum — {Softening, Discoloration, 
etc) : ''On slitting up the tentorium, the surface of the cere- 
bellum close to the right auditoiy meatus was seen to be discolored, and 
pus to be lying between it and the bone. On examining the cerebellum, 
all of the interior of the organ except about the anterior third of the 
median and left lobes was found to be an abscess ... it appeared to 
have begun in the right lobe, of which nothing was left but the cortex. 
It was as if the cerebellar substance were being rapidly broken down in 
every direction.'' 
Moos, S.-Steinbrugge, H.: Zeitschrift fiir Ohrenheilkunde, X., I88O-8I9 

p. 87. 

Situation: Abscess occupied the larger portion of the left cerebellar 
hemisphere and a small portion of the vermis. Perforation of dura in 
region of aperture of vestibular aqueduct. Lower end of anterior bony 
boundary of oval window was carious and necrotic. Carious orifice in 
promontory corresponding to beginning of first cochlear conyolution. 
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Es tensive destruction of left ryimid. Apparently abscess witb 
stalk. 

Condition of Dura Over Site of Infection: Dura mater appeared 
thickened and discolored at posterior surface of left petrous bone and 
presented a small round perforation in the region of the aperture of the 
vestibular aqueduct 

Patliological Processes in Cerehellum — (Softening, Discoloration, etc.) : 
Pia and arachnoid of left cerebellar hemisphere, which contained an ab- 
scess were opaque. Dura thickened and discolored, also perforated, at 
posterior surface of petrous bone. 
Finnel: Transactions New Tork Pathological Society, IT., 1881, p. 317. 

Pathological Processes in Cerebellum — {Softening, Discoloration, etc.) : 
Abscess in right hemisphere of cerebellum. Neighboring tissue was much 
softened. 
Raymond, F.: Progres mgdieal, IX., 1881, p. 749, 

Situation: Cerebellar abscess following otitis media with propagation 
to internal ear. Abscess occupied the entire left lateral lobe which was 
completely destroyed. Cnvity was welt outlined and did not communi- 
eato with neighboring regions. Dural adhesions. No special findings in 
mastoid cells. No remarks concerning hydrocephalus. 

Condition of Dura Over Site of Infection: Dura mater of normal 
appearance; no adhesions except at level of left petrous bone, surround- 
ing the intemni auditoiy meatus; in this region the cerebral meninges 
were thickened and indurated. A portion of the dura mater remained 
adherent at the level of the abscess around the internal auditory meatus. 

Capsule: The walls of the cerebellar abscess were thickened, hardened 
and roughened on the internal surface. 

Pathological Processes in Cerehellum — (Softening, Dixcoloration, etc.") '. 
The cerebellar abscess occupied the entire left lateral lobe, which was 

completely destroyed. 

Haddkn, W. B.: St Thomas's Hospital Reports, N. P., Vol. XIV., 1884, 

p. 297. 

Case I. Situation: Not stated. Large abscess involving right hemi- 
sphere of cerebellum and extending about n third of the way across the 
left hemisphere. Distinct hut not extensive caries of right mastoid cells. 

Condition of Dura Over Site of Infection: Dura mater at baae of 
skull was healthy; no caries was seen on stripping it. 

Case II. Situation: Superficial abscess involving under surface of 
left lobe of cerebellum. Pus in mastoid cells on both sides. History of 
a fall. 

Condition of Dura Over Site of Infection: Dura mater and surface 

of bone at base were healthy. 

ScHULZ, K. : Deulschea Archiv fiir klinische Medizin, Vol XXXV., 1884, 

p. 477. 

Situation: Anterior. Abscess was situated upwards and forwards in 
tho cerebellum. No mention of & stalk. No sinus thrombosis. Hydro- 
cephalus. 

Capsule — (Presence or Ahaence) : The right cerebellar hemisphere con- 
tained an abscess cavity larger than a walnut, lined with a discolored 
pyogenic membrane. 
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Pathological Processes in Cerehettum — (Softening, Discoloration, etc) : 

From the right cerebellar hemisphere, some yiscid greenish pus escaped 

from a small orifice with discolored surroundings, in petrous bone near 

porus acusticus. 

Stallard, J. H. : Pacific Medical and Surgical Journal, Vol. XXVI., 1884> 

p. 207. 

Situation: Traumatic abscess; central part of right lobe of cerebellum 
softened and reduced to the consistency of cream. 

Capsule: Central part of right lobe of cerebellum was reduced to the 
consistency of cream; the softening did not invade the gray matter or 
approach the surface. On the inner side there was no trace of a limiting 
membrane but on the outer side there were distinct remains of an attempt 
at limitation in an oval spot nearly one inch in its longest diameter. 
This membrane was covered with pus cells. (Case of traumatic origin.) 

Pathological Processes in Cerebellum — (Softening, Discoloration, etc.) : 

Central part of right lobe of cerebellum was reduced to consistency of 

cream; this softening did not invade the gray matter or approach the 

surface. 

Capdeville, F.: Journal de M6decine de Bordeaux, XIV., 1884-85, p. 87. 

Situation: Abscess sequel of middle ear disease, filled the entire right 
lobe of cerebellum. No sinus thrombosis; sinuses were entirely intact 
Osteitis of petrous bone and mastoid process. Deep cavity filled with 
pus in petrous bone, at level of angle formed by superior petrosal sinus 
and right lateral sinus. No mention of hydrocephalus. 

Condition of Dura Over Site of Infection: The sinuses of the dura 
mater were entirely intact, free from phlebitis or thrombosis. At the 
level of the angle formed by the superior petrosal sinus and the right 
lateral sinus, a deep cavity fiUed with pus was found in the petrous bone; 
This cavity was covered by a thinned portion of dura, which however pre- 
sented absolutely no change or solution of continuity. 

Capsule: Bight cerebellar lobe was filled with greenish pus which was 
completely enclosed in a continuous shell composed by the cerebellar 
cortex. 

Pathological Processes in Cerebellum — (Softening, Discoloration, 
etc) : On incision of the right cerebellar lobe, a mass of greenish pus 
(about 100 grammes) escaped, entirely filling the lobe; this pus was 
completely enclosed in a continuous shell composed by the cerebellar 
cortex. 
Hanfield-Jones, M. : Brain (London), VII., 1884-86, p. 398. 

Situation: Two abscesses close beneath surface, rather nearer the upper 
than the under part of the cerebellum, separated from each other by a 
septum of tough brain substance, % inch thick. Hydrocephalus. Oase 
probably of syphilitic origin. 

Condition of Dura Over Site of Infection: (Syphilitic Cerebellar Ab- 
scess). Bight half of cerebellum was found at autopsy to be firmly ad- 
herent to the dura mater of the anterior portion of the posterior fossa, so 
that the dura was removed together with the cerebellum. Dura mater 
corresponding to site of the two abscesses was adherent to cerebellum 
and much thickened by a probably gummatous material 

Capsule: The right lobe of the cerebellum contained two abscess cari- 
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ties lined with a pyogenic membrane, evidently not of very recent date, 
(Case of Syphilitic origin.) 

Pathological Processes in, Cerebellum — (Softening, Biacohraiion. 
etc.): Dura mater corresponding to site of two (syphilitic) cerebellar 
absoesaes was adherent and thickened by gummatous material; pia 
mater covering the cerebellum was thickened, especially near the site of 
the abscess. 
Hedinger, a. : Zcitschrift fur Ohrenheilkunde, Vol. XIV., 1884-85, p. 56. 

Situation: Apparently anterior, but not stated. Cerebellar abscess due 
to propagation of pus from middle ear into cochlea and by means of the 
vestibular aqueduct into the cerebellum. Caries of petrous bone. No 
mention of stalk. No mention of sinus thrombosis or hydrocephalus. 

Condition of Dura Over Bite of Infection: No orifice was found in 
the dura, probably because the small orifice was promptly closed by or- 
ganized connective tissue after perforation and evacuation of pus to the 
cerebellum had occurred. The pus in the cerebellum caused extensive de- 
struction and after rupture of the abscess drained below the dura in the 
direction toward the spinal canal. 
Pathological Processes in Cerebellum — (Softening, Discoloration, etc.): 
Pub in cerebellum caused extensive destruction, and after rupture of the 
abscess drained below the dura in the direction towards the spinal canal. 
BoTHHOLZ, H.: Zeitschrift fiir Ohrenheilkunde, Vol. XIV., 1884-85, p. 184. 

Situation: Two intercommunicating cerdiellar abscesses, the foremost 
reaching close to the fourth ventricle. Autopsy showed a distinct con- 
tinuous chain of suppuration from tbo tympanum along the facial nerve 
whose bony sheath was defective, into the posterior cranial fossa and from 
here within the soft cerebral meninges into the cerebellum. 

Capsule: Two intercommunicating cerebellar abscesses, about the size 
of a walnut, were enclosed in a thick abscess capsule. 
SUTPHEN, T. T.T Zeitschrift fur Ohrenheilkunde, Vol. XVII., 1887, p. 288. 

Situation: Not clear. Caries of temporal bone corresponding in part 
to situation of internal auditory meatus; orifice leading from the carious 
cavity into an abscess in the opposite cerebellum. Adjacent to it above 
and anteriorly was a mass of cicatricial tissue which is interpreted by 
the observer as the result of a healed abscess. 

Capsule: Corresponding to the internal auditory meatus, there was an 
orifice which led from the large carious cavi^ in the temporal bone, into 
an abscess in the opjwsite cerebellum. Adjacent to the abscess above 
and anteriorly there was a mass of cicatricial tissue which occupied the 
entire thickness of the gray matter, was hard to cut, and presented a 
discolored roughened surface, so that there could be no doubt about its 
being the result of a healed abscess. 

Pathological Processes in Cerebellum — (Softening, Discoloration, etc?) : 
IfasB of cicatricial tissue, evidently the result of a healed abscess, was 
found adjacent to a cerebellar abscess above and anteriorly, occupying 
entire thickness of gray matter. 
HUTTON, F. T., and Wrioht: The Lancet. Vol. IT., 1888, p. 210. 

Situation: Posterior. Cerebellar abscess, in a case of otitis interna, 
occupying posterior inferior and inner part of left hemisphere. "The 
petrous portion of the left temporal bone was found extensively diseased. 
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and perforated pus appeared to track badcvarde between tbiclcened and 
adherent dura mater beneath the left temporo-sphenoidal lobe towards the 
cerebellum." No meutiou of stalk. No mention of sinus thrombosis or 
hydrocephalus. 

Condition of Dwa Over Site of Infection: Dura was thickened and 
adherent, and pus passed between it and towards the cerebellum, beneath 
the left temporo-sphenoidal lobe. 

Pathological Procensfs in Cerebellum — (Softening, Dtgcoloration, etc.) : 
Some hemorrhage was found at the base of the brain. 
Smith, Tn. 0. : Journal American Medical Association, Vol. X., 1S8S, p. SOS, 

Situation: Anterior. "Left hemisphere of cerebellum, anterior half, 
converted into an abscess." Opening in posterior surface of petrous bona 
communicated with tTmpnnic cavity. No mention of stalk. No statd- 
ments concerning hydrocephalus. 

Condition of Dura Over Site of Infection: Dura mater norma], ex- 
cept on posterior surface of petrous portion of left temporal bone, where 
the adhesion was a little greater than normal around an opening in tha 
bone, which communicated with the tympanic cavi^. 

Pathological Processes in CerebelluTn — (Softening, Discoloration, etc.) : 
Anterior half of left cerebellar hemisphere was converted into an sbsceM, 
Haktmann, a. : Zeitschrift fiir Ohrenheilkunde, Vol. Vm., 1889, p. 313. 

SilwUion: Apparently anterior, but not stated. Cerebellar abscess in 
a case of otitis media with caries of petrous bone. Total destruction of 
bony waJl of canal of facial nerve at its bend; two carious tracts led from 
here backwards, one of these tracts corresponding to the hiatus SuIk 
arcuatus. Abscess with stalk. 
Beimhard, and Ludewio : Archiv fiir Ohrenheilkunde, Vol. XJLVll., 1889, 

p. 201. 

Situation: Anterior, Abscess situated in anterior segment of cere- 
bellum, but there was purulent thrombophlebitis of transverse sinus and 
superior petrosal sinus. Subdural abscess. Tentorium adherent to cere- 
bellar surface. At the posterior segment of the cerebellum in the region 
of the upper vermis was a discoloration involving only the pis. Large 
carious defect in temporal bone; fistulous opening in wall of lower audi- 
tory meatus. Apparently abscess with stalk. 

Condition of Dvra Over Site of Infection: The adherent tentorium 
having been divided, fetid grayish green masses of pus were reached, 
which spread between the cerebellar surface and the dura. 

Ccipsnle: Abscess fully the size of a hen's egg, in anterior segment of 
right cerebellar hemisphere. It was separated from the health; cere- 
bcUar tissue by a green abscess wall, which was almost entirely covered 
with gangrenous grayish green masses. 

Pathological Processes in Cerebellum — {Softening, Discoloration, etc.) : 
Tentorium cerebeUi on right side adherent to surface of cerebellum. 
Masses of pus spread between cerebellar surface and dura. Large abecess 
in anterior s^nient of right cerebellar hemisphere. Surface of cere- 
bellum locally depressed, with irregular orifices in two places from which 
pus welled up. Grayish yellow discoloration, size of a dime, involving 
only the pia, at posterior st^ment of cerebellum in region of upper 
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iMiLtiGAtf, W., and Hare, A. W.: British Medical Journal, February 1, 
1890, p. 231. 

Situation: AbBcesa situated towarils middle of right lobe, in its an- 
terior and upper part. No mention of a stalk. Tempore -sphenoidal lobe 
I was normal. No caries of petrous bone. No hydrocephalus. Propaga- 
i. tion of infective prooesa is referred hy the olMervers to the email venoua 
and lymphatic channels between the middle ear and the perivaaculnr 
lymphatic spaces of the cortex. 

Condition of Dura Over Site of Infection: Membranes and surface 
.' of brain were healthy. 

Capsule: There was on empty and collapsed abscess cavity in the right 
lobe of the cerebellum, about the size of a small walnut; it was lined 
by a distinct limiting membrane suggesting that the abscess was of old 
standing. 
Prrt, G. Newton: British Medical Journal. Vol. I., 1890, p, 843. 

Sitvation: AbscMS situated in upper part of posterior or semilunar 
' lobe of cerebellum ; proliably secondary to lateral sinus thrombosis. Sur- 
face of abscess wsa adherent to torcular llcrophili, where dura and bone 

■ were thickened and inikmed. Abseeaa with stalk. No comments on 
, hydrocephalus, 

' Condition of Dura Over Site of Infection: Dura mater and bone for 
an inch and a half near the ton-iilar HerophiU were thickened and ic- 
.■■ flamed. (Cerebellar abscess secondary to lateral sinus ibrombosiH.) 
( ■Pathological Processes in Cerebellum — {Softening, Discoloration, etc.) : 

■ Acuto softening around pons abscess. 

Schwarze: Deutsche Militiirarrtliche Zeitscbrift, Vol. XIX,, 1890, p, 535 

,' 'Situation: Case I. Posterior. Abscess in posterior lobe of cerebellum 

1 cm. below surface, following otitis media. Evidence of a stalk. Forma- 

• tion of puB focus in cerebellum is explained by observer as the result of 

: phlebitic and periphlebitic processes. Perforation of dura in occipital 

- fosaa and partial disintegration of posterior surface of petrous pyramid. 

I Case II. Situation apparently posterior. Cerebellar abscess due to 

phlebitic and periphlebitic processes; stump of a blood vessel projected 

from wall, closed by a plug of pus. No mention of stalk. 

Condition of Dura Over Site of Infection: Autopsy showed a slight 
basal meningitis, probably originating from a perforation of the dura, 
size of a pea, filled with thick pus; dura slightly bulged in the surround- 
ings of the hole and appeared considerably thickened in this r^on after 
. it had been detached from the skull. Corresponding to the hole in the 
dura, the occipital fossa also presented a superficial disintegration of the 
inner boue plate with discoloration. 
pANSB, R.: Archiv fiir Ohrenheilkunde, Vol. XXXIII., 1891-92, p, 38. 

Situation: Apparently anterior. Cerebellar abscess due to infection 
through vestibular aqueduct No mention of a stalk. No statement 
concerning sinus thrombosis or hydrocephalus. 

Condition of Diira Over Site of Infection: Dura was firmly applied 
1 to hone in vicinity of jugular foramen above the transverse sinus. 

Pathologicai Procesaei in Cerebellum — {Softening, Discoloration, etc.) : 
Left cerebellar hemisphere firmly fixed at sharp margin in viciuit; of 
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jngrnlar foramen; it contained an abscess fully the sise of a pjgeon'i egg, 
filled with dirty green pus. 
Truckenbhod, C: Zeitachrift fiir Ohrcnheilkunde, Vol. XXII., 1891-92, 

p. 228. 

Situation: Apparently posterior. Cerebellar abBcess in 
osteitis of mastoid process. Transverse sinus thrombosis. Lon^tudinal 
sinus was free from thrombosis. Disintegration of dura around cere- 
bellar abscess. No mention of stalk which apparently existed. 

CoTuliHon of Dura Over Site of Infection: Dura was involved in dia- 
integrntion process around cerebellar abscess. 

Pathological Processes in Cerebellum — (Softening. Discoloration, etc.) : 
Discoloration and softening beyond middle in surroundings of left-sided 
cerebellar abscess. 
Harbison, 0. E.: The Lancet, October 1, 1892, p. 763. 

Situation: Not apparent from description. Cerebellar abscess sec- 
ondary to ear disease. No mention of stalk. No sulidural abscess. No 
extravasation of pus into meninges or ventricles. No mention of sinus 
thrombosis or hydrocephalus. Dura over petrous bone discolored and 
bone necrotic, with small perforation into mastoid antrum, but no evi- 
dence of active inflammation in mastoid cells. 

Condition of Dura Over Site of Infection: Dura mater covering the 
central part of the anterior surface and to a less extent the posterior 
surface of the petrous bone, was discolored and under it was a large 
piece of still undetached necrotic bone. 

Pathological Processes m Cerebellum — (Softening, Discoloration, etc.) : 
Walls of abscess cavity were mostly formed of softened brain tissue. 
Randall, B. A.: Transactions American Otological Society, Vol. V., Part 

I., 1892, p. 93. 

Situation: Probably anterior, but not stated. Observer considers sup- 
puration to have been limited to the mastoid cells and the adjacent in- 
tratLTanisl structures. Autopsy showed an opening from the mastoid be- 
neath the lateral sinuses, communicating with the abscess. No mention 
of sinus thrombosis or hydrocephalus. 
Jansen. a. : Archiv fur Ohreuheilkunde, Vol. 35, 1893. p. 272. 

Pathological Processes in Cerebellum — (Softening, Ditcoloration, etc.) : 

Encephalitic changes in form of hemorrhagic infarction and softening 

in right cerebellar hemisphere, situated directly below the surface near 

the temporal bone. 

Kenefice, T. a.: Boston Medical and Surgical Journal, Vol. 129, 1893, 

p. 144. 

Situation: Cerebellar abscess of apparently spontaneous origin. "Di- 
viding the cerebellum at the base there was found a cavity large enough 
to hold a billiard ball. The other organs were healthy." 
nABBOHDT: Otitische Erkrankimgcn des Hims, etc. {See Komer), 1894, 

p. 135. 

Situation: Apparently posterior. Cerebellar abscess following several 
operations for cholesteatoma of temporal bono. Phleltothrombosis of 
truuBverse sinus extending into the jugular vein. Numerous metastatic 
foci in both cerebral hemispheres, and in other organs. 
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Haruboit, 0. "E.: The Lancet, 1894, 11., p. 79S. 

Situation: Apparently posterior. Cerebellar abaceas tie result of 
chronic middle-ear disease. No mention of Btalk, Sinus thrombosis. 
Patch of organized lymph on outer wall of lateral ainua, corresponding 
on its outer anrfaee with a piece of necrotic bone containing holes and 
depresaions through which a probe could in two places be passed into 
the mastoid cells. 

Condition of Dura Over Bite of Infection: When the dura was sepa- 
rated from the cranium at the autopsy, a patch of organized lymph 'was 
found on the outer wall of the right lateral sinus, corresponding with 
necrotic bone. 
KoRKBR, 0. : Die otitischen Erkrankungen dea Hirns, der Himhaiite und 

der Blutleitcr; Monograph, 1894, p. 118. 

Bituaiion: Abscess situated in anterior external portion of cerebellar 
hemisphere. No mention of stalk. No second abscess was demonstrable 
anywhere. Cerebellum was adherent to transverse sinus at ita knee, and 
the sinus at the site of adhesion was filled with a thick white partly ad- 
herent thrombus; the other sinuses, notably tlte superior petrosal sinus, 
were free. No fistula leading to the abscess. IlydrocephaluB. 

Condition of Dura Over Bite of Infection: Dura over the petrous 
bone was normal throu^out. 

Capsuie: Abscess cavity size of walnut in anterior external portion of 
right cerebellar hemisphere; it was lined with a very thin, not every- 
where plainly demonstrable membrane. 
Mackenzie, H. W. G.: St. Thomas's Hoapital Eeports, Vol. XXIL, N. S., 
1894, p. 143. 

Bitwition: Case I. Chronic middle ear suppuration. Large abscess, 
almost wholly replacing the left cerebellar lobe. No mention of sinus 
thrombosis. Hydrocephalus. 

Cate II. Abscess situated in outer third of right cerebellar lobe which 
was somewhat adherent to outer part of petrous bone; at this spot the 
dura bad disappeared. Old adhesions between meduUa and cerebellum. 
No disease of mastoid cells. The sinuses contained soft non-adherent 
clot and fluid blood. Hydrocephalus, 

Condition of Dura Orer Site of Infection: Case I. "Dura mater over 
posterior portion of left petrous bone was blackened and perforated; 
around the perforation it was adherent to the left cerebellar lobe, which 
was almost wholly replaced by a largo abscess. The bone over the pos- 
terior and external portion of the left petrous ridge was found, when 
the dura was detached, to be carious. 

Case II. Right cerebellar lobe was somewhat adherent to outer part 
of petrous hone near its junction with the squamous. At this spot the 
dura mater had disappeared and there was a small area of bare bone 
with aomc loose fragments. 

Palhologieai Procctses in CcrelieUu-m~~(Soflening, Discoloration, etc.) : 
Case I. Left cerebellar lobe was almost entirely replaced by a largfi 
abscess. 

Case II. Right cerebellar lobo somewhat adherent and enlarged, pale 
and Boftened; abscess in outer third of lobe, with well defined walk, 
separated from surface by fairly normal white matter, 
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Wallace, C. S. : St. Thomas's Hospital Reports, N. S., Vol. XXTV., 1896 

(1897), p. 353. 

Situation: Two cerebellar abscesses (case of mastoiditis), one in an- 
terior part of lateral lobe, at a depth of 1% inches from cerebellar sur- 
face abutting on surface at both ends and forming chord of a circle cut- 
ting off the outer and posterior part of the lateral lobe of the cerebellum. 
Just internal to this and parallel to it was a second abscess cavity, which 
was elongated, but not so long as the first cavity. No sinus thrombosis. 
No hydrocephalus. 
Zeller: Berliner klinische Wochenschrift, 32, 1895, p. 923. 

Situation: Posterior. Cerebellar abscess in the presence of transverse 
sinus thrombosis. The site of rupture from the mastoid cavity towards 
the posterior cranial fossa was situated in the gproove of the superior 
sinus. Fistulas behind the mastoid process, in the parotid region, and 
in the neck. 

Condition of Dura Over Site of Infection: The sound could be passed 
far in between the dura and the bony floor of the posterior cranial fossa. 

Capsule: Abscess size of walnut in right cerebellar hemisphere, with 
old pyogenic membrane. 
Woodward, J. IT. : Zeitschrift fiir Ohrenheilkunde, Vol. XXIX., 1896, p. 373. 

Situation: Abscess occupied entire left lateral lobe of cerebellum. No 
lateral sinus thrombosis. Several small orifices in the sinus wall estab- 
lished a communication with pus focus under dura mater. Hydroceph- 
alus. Adjacent cortical portion of cerebellum was discolored, softened 
and necrotic over a small area. 

Condition of Dura Over Site of Infection: Purulent pachymeningitis 
in area on posterior surface of petrous portion of left temporal bone near 
opening of internal auditory meatus ; bone was carious in this area which 
extended to below the lateral sinus ; no lateral sinus thrombosis. Several 
small orifices in sinus wall communicated with pus-focus under dura 
mater. 

Pathological Processes in Cerebellum — (Softening, Discoloration, 
etc): Cortical portion of left lateral lobe of cerebellum adjacent to 
abscess was discolored, softened, and necrotic over a small area. Re- 
mainder of cerebellar cortex was normal. 
Heimann : Archiv fiir Ohrenheilkunde, Vol. 43, 1897, p. 220. 

Situation: Abscess in right lobe of cerebellum and processus vermi- 
form is, with caries of right petrous bone and general tuberculosis. 
(The brain abscess was independent of the general tuberculosis and 
originated at an earlier date, as the remote result of middle-ear sup- 
puration.) 
MiJLLER, R. : Charit^-Annalen, Vol. XXH., 1897, p. 369. 

Situation: Apparently anterior. Cerebellar abscess through infection 
of posterior semicircular canal and ductus endolymphaticus. No men- 
tion of a stalk, but left cerebellar hemisphere and its dural covering were 
agglutinated with petrous bone by suppurating tissue strands originating 
from vestibular aqueduct; caries of petrous bone around aqueduct. 

Condition of Dura Over Site of Infection: Left cerebellar hemisphere 
and its dural covering were agglutinated with left petrous bone by sup- 
piirating tissue-strands which originated from the vestibular aqueduct; 
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these strands led from in front towards the pus cavity. Dura was gremHj 
thickened oyer region of abscess. 

Capsule: "Leh cerebellar hemisphere contained a pus focus, size of a 
walnut. Abscess membrane was in course of formation. 

Pathological Processes in CereheUum — (Softening, Discoloration, etc.) : 

Left cerebellar hemisphere and its dural covering were agigliitiiLated 

with left petrous bone by suppurating tissue-strands derived from, vesti- 

biilar aqueduct. 

ViOLLET, P. : Bulletins de la Societe Anatomique de Paris, VoL 72, 1897, 

p. 450. 

Situation: Abscess occupied exclusively the central portions of the 
left lobe of the cer^)ellum. Xo sinus phlebitis. No subdural abscess. 
No mention of stalk. There was a communicating orifice between the 
middle ear cavities and the cerebellum in front of the sinus, besides 
granulations in the petrous bone, pointing to this route as the naode of 
propagation from the ear to the cerebellum. 

Condition of Dura Over Site of Infection: Communicating orifice be- 
tween middle ear cavities and cerebellum through the dura in front of 
the sinus. 
Orne Green, J.: American Journal of Medical Sciences, YoL 117, 1S99, 

p. 406. 

Situation: Case I. Apparently anterior. Caries of labyrinth. Cere- 
bellar abscess, from infection through internal meatus; at base of cere- 
bellum opening against the posterior surface of petrous bone. Adhesion 
between cerebellar substance and dura between internal meatus and ves- 
tibular aqueduct. Abscess was in direct connection with the internal 
meatus; carious perforation from tympanum to vestibule; mixed infec- 
tion of brain from vestibule, along internal meatus. 

Case II. Abscess was situated in the extreme anterior part of the 
digastric lobe of the cerebellum. It communicated by a fistulous tract 
with a collection of pus at the orifice of the vestibular aqueduct. Carious 
I)erforation from the tympanum to the external semicircular canal, and 
infection through this to the vestibule and thence along the vestibular 
aqueduct to the brain. 

Case III. Abscess in anterior part of digastric lobe of cerebellum; 
cause, infection through the whole carious osseous labyrinth. Adhesion 
of cerebellum to dura over vestibular aqueduct. No fistula communi- 
cating with the bone was found. 

Condition of Dura Over Site of Infection: Case /. Small aroa of 
cerebellar substance was adherent to the dura, between internal me^itus 
and vestibular aque<luct; no ulceration of dura. 

Case II. Petrous Bone: Dura was healthy except at vestibular aque- 
duct, where there was in the bone a collection of pus as large as a 
bean. 

Case III. Cerebellum adherent to dura for V4 inch over vestibular 
aqueduct. 

Capsule: Case III. Aluseess in anterior part of left digastric lobe of 
cerebellum, incapsuled by a thin pyogenic membrane. 

Pathological Processes in (Jerrhellum — {Softening, Discoloration, etc.) : 
Case I, Cerebellum adherent to whole posterior surface of petrous 
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bone; cerebellar conyoliitions somewhat flattened, probably du& to 
of fluid in ventricles. 

Case IL Slight purulent deposit on upper surface of cerebellum; 
more abundant deposit on its base on both sides. Pia was inflamed orer 
an area % inch in diameter on right lower surface. 

Case III, Encephalitis of cerebellum, with abscess of the left digastric 
lobe from infection through the whole labyrinth. ^ 

Muck: Zeitschrift fiir Ohrenheilkunde, Vol. 37, 1900, p. 194. 

Situation: Extradural abscess in posterior cranial fossa. Partial ulcer- 
ation of saccus endolymphaticus. Orifice led from cayily in inner wall 
of antrum directly into the subarcuate hiatus. No sinus thrombosis. 
Okada, W. : Klinische Yortrage aus dem Oebiete der Otolog^e und Pha- 
jyngo-Rhinologie, Vol. HI., H., 10, 1900, p. 340. 

Position: Case I. Evidently anterior. Perforation of petrous bone 
at labyrinth wall, filled with pus. Dura adherent to petrous bone and 
cerebellum. Cerebellar abscess with punctiform hemorrhages in sur- 
roimdings. Abscess with stalk. Hydrocephalus. 

Case IL Abscess situated near anterior circumference of cerebellum 
which was adherent to the necrotic petrous bone, in surroundings o{ 
vestibular aqueduct. Route of infection through oval window. Hy- 
drocephalus. No operation. No mention of stalk which probably 
existed. 

Case III. Abscess in cerebellum at the transition of the posterior 
upper into the anterior lower surface, laterally, where this border is 
closely applied to the posterior petrous wall directly below the tentorium 
cerebelli. Suppurating connective tissue strands, coming from the vesti- 
bular aqueduct between the internal auditory meatus and the sigmoid 
sinus, led to the abscess. Necrosis of petrous bone around opening of 
vestibular aqueduct; the strands led to this point. ^ 

Condition of Dura Over Site of Infection: Case I. Pachymeningitis 
circumscripta petrosa, arachnitis adhesiva et purulenta cerebellaris. Dura 
adherent at anterior and lateral surface of right cerebellum, to i>etrou8 
bone as well as to cerebellum. Purulent infiltration of dura at this 
circumscribed spot. 

Case III. Left cerebellar hemisphere was agglutinated by suppurating 
tissue strands with the dura covering the posterior surface of the petrous 
bone; these strands came out from the vestibular aqueduct, between the 
internal auditory meatus and the sigmoid sinus; they led to a pus cavity 
in the left cerebellum. After the dura had boon stripped from the 
petrous bone, the bone appeared necrotic aroiitul the opening of the 
vestibular aqueduct, to the extent of a lentil; the suppurating strands 
led to this point. 

Capsule: Case II. Abscess barely the size of a walnut was situated 
near the anterior circumference of the right cerebellum, and lined with 
a smooth, thick, granulating membrane. 

Case III. Pus focus, size of walnut, in left cerebellum, at the tran- 
sition of the posterior upper into the anterior lower surface. A true ab- 
scess membrane was not present, but was in course of formation; the 
abscess was sharply outlined from the surroundings.- 

Pathological Processes in Cerebellum — (Softening, Discoloration, ei'cl) : 
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Caie I. Punctifonn Lemorrbage in surroundingB of abeceaa in ri^ 
cerebellar hemiephere. 

C«e II. Right cerebellum adherent to petroui portion. Bight half of 
cerebellum (edematous. 

Gate III. Left cerebellar hemisphere agglutinated by suppuratius ^- 

SU6 strands with dura covering the poeterior surface of the petrous bone. 

GmiNEBT. K., and Zeroki, W. : Archiv fiir Ohrenhellkunde, Vol. 51. 1900-01. 

p. 262. 

Situation: Apparently anterior. Abscess in right cerAellum. Avenue 
of infection : fistula of promontory. Lnbyrinthine suppuration. Ves- 
tibular aqueduct waa the avenue of infection. Abscess with etalk. 

Condition of Dura Over Site of Infection: Dura was adherent at pos- 
terior surface of petrous jKirtion of temporal bone. 

Captvle: Absceaa in right cerebellar hemisphere, with 
brane. 

Patholoaical Processes in Cerehellum — ^Softening, Discoloration, etcj) 
Cerebellar substance surrounding abscess waa interspersed with extra- 
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Pbevbiso, H.: Archiv fiir Ohrenheilkunde, Vol. 51, 1900-01, p. 262. 

Siiwition: Old encapsulated cerebellar abscess, anterior, with stalk. 
Situation not stated in case of cerebellar abscess. Extradural abscess in 
immediate vicinity of trephine orifice, with fine perforation of dura; cor- 
responding to this point abscess in cerebellum. Avenue of infection: 
fistula of dura. 

Condition of Dura Over Site of Infection: Fistula of dura; abscess in 
right half of cerebellum, following chronic otitis media and radical op- 
eration; extra-dural abscess and fistula close to trephine orifice of right] 
mastoid process. 
Gbdnkbt, K., and Schulze, W.: Archiv fiir Ohrenheilkunde, LIV. 

02, p. 63. 

Sitvation: Apparently anterior although the sigmoid sinus contained 
a thrombus extending as far as the bulb of the jugular vein. Extra- 
dural abscess and another abscess at the lower surface of the left cere- 
bellum. The vestibular aqueduct is stated to have been the source of 
the infection. 

Condition of Dura Over Site of Infection: Dura was discolored oveir 
posterior aspect of middle portion of left petrous bone. Under the diim 
was a collection of pus and a polyp-like mass which penetrated throug 
the vestibular aqueduct into the internal ear. 
Scaui-ZE, W. : Archiv fur Ohrenheilkunde, Vol. LVn., 1902-C 

Situation: Apparently anterior. Abscess of right cerebellar hemi> 
sphere. Avenue of infection : Operative ( opening of oval windi 
infection of vestibule and vestibular aqueduct; empyema of saccus; 
bellar absceaa by continuity and contiguity. 

Condition of Dura Over Site of Infection: Cerebellum adherent to 
(lurm. Dura greatly thickened at posterior surface of pyramid between 
sigmoid fossa and porus acusticus iutemus. On inner surface of dura, 
Bt opening of vestibular aqueduct, waa a ruptured pus sac. 

Pathological Processes in Cerebelium — (Softening, Discoloration, etc.") : 
\- Soft meninges together with cerebellum were agglutinated to abacesB wsU. 
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Fliess. H.; Deulache MeJizinische Wocliensclirift. Ko. 14, 19m, p. 242. 

Situation: Anterior. Tho abBceaa was situated at the lower surfaM 
of the left cerebellum in the anterior external quadrant. The pus had 
evidently reached the posterior cranial fossa by way of the vestibular 
aqueduct. 

Pathological Proeetaes in Cerehellum — (Softening, Discoloration, etc.') : 
The outer wall of the cerehellar hemisphere which formed a portion of 
tho ahBcess cavity was entirely destroyed by the suppuration in its an- 
terior half, and this segment was adherent to the petrous bone, being 
directly agglutinated to the dura, over sac of Cotugno. 
TON Hinsbehg: Deutsche Uediziniachc Wochenscbrift, No. 39, 1904, p. 1245. 

Silvaiion: Case I, Anterior. No sinus thrombosis or labyrinth sup- 
puration. Abscess in loft cerebellar hemisphere could be traced to the 
antrum through the hiatus subarcuatus, which presented well-marked 
changes. The superior semi -circular canal^ — free from necrosis^-con- 
tained a number of blood vessels imbedded in granulation tissue which 
was continuous with granulations in the antrum nnd could be traced to 
the opening of the hiatus subarcuatus at the posterior edge of the 
pyramid. 

Case It. Anterior. Sinus without changes. Abscess in left cere- 
bellar hemisphere was due to infection through the vessels of the hiatus 
subarcuatus which carried infectious materia] from the diseased mastoid 
cells with which they were directly connected, into the dura in the form 
of emboli. 

Condition of Dura Over Site of Infection: Cerebellum slightly ad- 
herent to pyramidal surface in region of left porus acusticus intcrniis. 
VON Hi.vsBGiia: Dura here presented a thin reddish-yellow deposit and was 
greatly thickened; centre of dural thickening was situated exactly over 
opening of hiatua subarcuatus; vessels of canal entered directly into the 
dura. 

Pathological Processes in Cerebellum — (Softening, Discoloration, etc.) : 
Under side of left cerebeUar hemisphere (which contained the abscess) 
was covered with purulent deposits. 
Von Uchkruann: Zeitschrift fiir Ohrenheilkunde, Vol. 46, 1904. p. 303. 

Situation: Case V, Multiple brain abscess. Cerebellar abscess pre- 
sumably posterior, in direction of trephining orifice just above knee of 
thrombotic transverse sinus. Temporal lobe abscess about midway in 
left middle temporal gyrus. 

Case VII. Three cerebellar abscesses, apparently posterior; first cavity 
just inwards of thrombotic transverse sinus; second abscees about in 
middle of hemisphere; third cavity more mesially situated, in vicinity 
of but not reaching the median line; extending forwards as far as the 
flocculus. 
EoEscH, H.: Zeitschrift fiir Ohrenheilkunde, Vol. 50, 1905, p. 337. 

Situation: Anterior. Labyrinth suppuration with right-sided cere- 
bellar abscess. All sinusea were empty. Upper semicircular canal was 
empty. The anterior and inferior side of the right cerebellar hemisphere 
presented a discolored focus leading into the abscess cavity which filled 
the entire portion of the right cerebellum obove the arbor vitffi, extend- 
ing to the left half. In front the cerebellar abscess was directly bounded 
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by the suppurating and necrotic saccus endolymphaticus, plainly showing 
the path of infection of the brain substance. 

Condition of Dura Over Site of Infection: Dura was adherent to the 
bone and to the pia, at site of mastoid ox)eration; pia was adherent to 
reddish and discolored brain-substance. 

Pathological Processes in CereheUum — (Softening, Discoloration, etc) : 
Anterior and inferior side of right cerebellar hemisphere presented a- 
discolored focus, size of a bean, which led into a larger pus cavity; the 
brain substance in the surroundings was discolored, greenish, interspersed 
with numerous punctiform hemorrhages. 
PoLiTZER, A. : Archiv fiir Ohrenheilkunde, Vol. 65, 1905, p. 161. 

Situation: Anterior. Chronic cerebellar abscess in upper vermis of 
cerebellum. The cochlear capsule presented several irregular gaps bound- 
ed by eroded margins, communicating with the cochlear canal, or sepa- 
rated from it only by the endostcum. The process of disintegration un- 
doubtedly originated in the interior of the cochlea. There was also sup- 
puration of the prolapsed temx>oral lobe, following radical operation for 
otitis media. 
D'Hoore: Archives Internationales de Laryngologie, d'Otologie et de 

Rhinologie, Tome XXII., 190G, p. 758. 

Situation: Probably anterior. Sinus apparently normal. Autopsy had 
to be restricted to an examination through the enlargeii bony gap of the 
mastoid-operation wound. The drainage tube led into an abscess pocket, 
but beyond this abscess extended another voluminous pouch, tapering at 
the anterior tip of the riprht cerebellar lobe. (Stalk It was not ik^s- 
sible to establish the lesion of continuity between the cerebellar focus 
and the mastoid across the dura mater. 
Knapp, A.: Transactions of the American Otological Society, Vol. IX.-X., 

1906, p. 39. 

Situation: Apparently anterior. Abscess in anterior part of right 
cerebellar lobe. Destruction by cholesteatoma of most of the external 
semicircular canal, with involvement of bone directly posterior to 
canal. 

Condition of Dura Over Site of Infection: On reflecting the dura on 
the right side of the convexity of the brain, there was a patch of exu- 
date over the motor area. The bone directly posterior to the external 
semicircular canal was involved and corresponded to the thickening of 
the dura, thus showing the path of infection. 

Capsule — (Presence or Absence): There was no membrane to the 
cerebellar abscess. 
Lannois-Perrktikue : Archives Internationales de Laryngologie, d'Oto- 

logie et de Khinolo^ie, Tome XXII., 1906, p. 758. 

Situation: Anterior. Suppurative labyrinthitis with propagation of 
pus through the internal auditory meatus; discolored area on arachnoid 
and pia niatcr of oerohclhir fossa directly related on visceral side to a 
portion of the al)seess at tlie anterior and lateral portion of the right cere- 
belhir hemisphere, above the white central substance. Remainder of 
h(»niisph(Te was cvdeniatous and softened. 

PathologlraJ Processes in CereheUum — (Softening, Discoloration, etc) : 
Abscess in right cerebellar hemisphere; covered only by a thin layer of 
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cerebellar Cortex. The remainder of the hemisphere was oedematous and 

softened. 

Black, W. D. : Laryngoscope. VoL JLVJJL., 1907, p. 663. 

Situation: Anterior. Abscess situated near centre of right lateral lobe 
of cerebellum; it seemed to have no connection with the lateral sinus. 
The observer believes that the infection occurred through the lymphatics, 
as the sigmoid sinus and the bony walls around it were healthy. 
BoENNiNGHAUS: Zcitschrift fiir Ohrenheilkunde, Vol. 54, 1907, p. 245. 

Situation: Posterior. Sinus thrombosis due to empyema of aberrant 
pneumatic occipital cell. Autopoy showed a purulent disintegrating 
thrombus in the sinus at a point corresponding to the situation of the 
cerebellar abscess. 
IsEMER, F. : Archiv fiir Ohrenheilkunde, Vol. 74, 1907, p. 244. 

Situation: Anterior. Cerebellar abscess in medullary substance of 
right hemisphere, following extensive labyrinth suppuration. Small ex- 
tra-dural abscess at the posterior pyramidal surface. The existing sig- 
moid thrombosis was not responsible for the abscesses. According to 
the autopsy findings, the brain abscess had not originated by continuity 
from the diseased labyrinth, but the germs were carried into the depth 
of the cerebellum through retrognrade thrombosis and phlebitis of small 
vessels opening from the brain into the pia-veins; possibly also through 
the sheath-like lymph spaces. 

Condition of Dura Over Site of Infection: Cerebellum was adherent 
to dura, in region of old operation wound (labyrinth-suppuration). 

Pathological Processes in Cerebellum — {Softening, Discoloration, etc.) : 
Right cerebellar hemisphere was somewhat depressed and on palpation 
appeared very soft as if fluctuating. Small red foci of softening in sur- 
roundings of abscess situated chiefly in the medullary substance, with 
irregular ragged margins. 
Voss, F. : Zeitschrift fiir Ohrenheilkunde, Vol. 63, 1907, p. 67. 

Situation: Case I, Cerebellar abscess apparently posterior; pus was 
found at depth of 3 cm. Old healed sinus thrombosis. Second abscess 
situated at posterior pole of occipital lobe. 

Case II. Bight-sided cerebellar abscess evidently posterior; right-sided 
transverse sinus thrombosis. Perisinus abscess. Discoloration of adja- 
cent dura. Abscess with stalk. 

Case III. Small superficial abscess in cerebellum, mosially from sinus. 
Pus was aspirated from lateral surface of cerebellum at depth of 3 cm. 
No autopsy. 
Briggs, G. N. : Lancet, II., 1908, p. 1746. 

Situation: Anterior. No sinus thrombosis. In the performance oi 

the complete radical mastoid operation, the external semicircular canal 

was found to be carious, but no fistula could be discovered entering the 

internal ear through the foramen ovale or foramen rotundum. 

Laurens, P. : Bevue Hebdomadaire de Laryngologie, d'Otologie, et de Bhi- 

nologie. Vol. XXIX, 1909, p. 513. 

Situation: Case I. Anterior. Abscess was found in left lobe of cere- 
bellum, at jimction of superior and inferior aspect. Path of infection 
was evidently either labyrinthine (endo- or peri-lymphatic) or juxta 
labyrinthine. Abscess with stalk. 
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Case II. Apparently anterior. Old Bbacess in right lobe of cere- 
bellum, at the level of the upper inner angle of the petrous bone. Sodden 
rupture into the raeningea. Abecess with atalk. 

Condition of Dura Over Site of Infection: Case I. Area of adhesions 
between dura and pia mater on posterior Burfnce of left petrous bone; 
pus escaped from this area in post-mortem removal of cerebellum. 

Casa II. Zone of adhesions between dura and pia on posterior surface 
of right petrous bone; old cerebellar abscess, of latent development, vrhicb 
opened suddenly into the mcniBgea. 
Braun, a.: Medical Record, March 26, 1910, p. 535. 

Situation: Probably posterior. Sinus thrombosis. Abscess was found 
on the surface of the right lobe of the cerebellum, a short distance behind 
the obliterated sinus. Observer does not think it likely that the cere- 
bellum became infected after the mastoid operation by extension from tbe 
infected sinus; but he comments that the cerebellar abscess may have 
been present at the time of tbe mastoid operation. There was no necrotic 

FLATAUr Monatschrift fiir Obrenbeilkunde. 41, 1910. p. 910. 

Situation: Posterior. Cerebellar abscess by way of sphenoid sinus 
which contained another abscess. 
UFrGNoaoB, W. : Beittage zur Anatomie, Physiologie, Pathologie and 

Therapie des Ohres, dcr Nase and des Halses, Vol. III., 1910. p. 86. 

Situation: Case I. Apparently posterior. Wall of right sigmoid sinus 
was covered with a layer of pus. Defect in tegmen tympani. Purulent 
exudate and dark red hemorrhages at lower aspect of cerebellum, extend- 
ing in part also to the upper cortical layers. 

Case II. Probably anterior. Empyema of lab.vrinth; saccua empyema; 
rupture of saecus. Cerebellar floor was covered with a smeary layer 

Condition of Dura Over Site of Infection: Dura in posterior portion 
of right middle cranial fossa and in anterior portion of right posterior 
cranial fossa was covered with a fibrinous layer. Inner parietal layer of 
dura was smooth and shiny. 

Pathological Processes in Cerebellum — {Softening, Discoloration, eteJ) : 

Case I. Lower aspect of cerebellum showed some purulent exudate and 
dark red hemorrhages ejttcndiug in part also to the upper cortical layers 

Case II. Cerebellar floor was covered with a smeary purulent layer. 
Pus in depth of tissues. 
Barr. J. Stoddaht: Glasgow Medical Journal, Vol. 76, 1911, p. 50. 

Situation: Posterior. Infective paralabyrinthitia and eeptio tlmia- 
bosis of tbe lateral sinus; opening in sinus wall leading into abscesa 
cavity. (No mention of stalk.) 
De Stella : Annates des Maladies do I'Oreille et du Lai^nx, Vol. XXXVII., 

1911, p. 999. 

Situation: Probably antorior. Abscess in the vermis and in a large 
portion of the right cerebellar heraisphero; following radical operation. 
No details. 
DoRTEs. P.: Itfvue ITebdom. dc Lnrjngiilogie. d'Otologie, et de Rhinologie, 

Tome XXXI., 1911, p. 145. 

Situation: Anterior. Distinctly outlined sbeeees in anterior half of 
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left lobe of cerebellum at level of anterior third. CHiroiiic pyolabyrin- 
thitis complicating chronic middle ear Buppuration, Osteitis of inner 
wall and threshold of aditus. Grceniah diBcolo ration of poaterior surface 
of petrous bone behind internal auditoiy orifice. Slit-shaped fistula of 
exlemal semicircular canal. 

Condition of Dura Over Site of Infection: At level of discolored area 
on posterior surface of petrous bone, behind internal auditory orifice, 
some pus was found under the dura and around the internal auditoiy 

Patholosicai Proceata in Cerebellum — (Softening, Discoloration, afc.) : 
Left lobe of cerebellum at level of anterior third, presented a black 
necrotic spot. 
Jacques, P., and Coulet, G. : Le Larynx, IV., 1911, p. 60. 

Situation: Anterior. Large nbacesa in anterior portion near inferior 
surface of right lobe of ccrebcUum, at point corresponding to thrombotic 
lateral sinus. Focus of pachymeningitis at level of sinus thrombosis. 
Small area of osteitis in petrous bone near floor of antrum. (No men- 
tion of stalk.) 

Condition of Dura Over Site of Infection: Focus of pachymeningitis 
at level of a sinus thrombosis. 

Paihologieai Processes in Cerebellum — (Softening, Discoloration, ttc.} : 
Inferior surface of right lobe of cerebellum presented a greenish purulent 
spot at a point corresponding to tbe lateral sinus ; the cerebellar cortex 
underneath this spot was softened and peculiarly thinned, but not ulcei^ 
ated. Wide area of purulent infiltration in the form of a greenish areola, 
around abscess cavity. 
Kelson, W, H. : Proceedings of the Royal Society of Medicine: Otological 

Section, Vol. IV., Part III,, 1911, p. 40. 

Situation: "The brain shows the site of the abscess surrounded by 
03dema and a small leeion (abscess?) on the dorsal surface of the left 
hemisphere of the cerebellum." (No details. Patient died from cere- 
bellar abscess following operation (for nasal polyps) and otitis media), 
LoQ-^N TURNKB, A., and RK.yNoi.Ds, F. E. : Journal of Laryngology, Rhinol- 

ogy, and Otology, Vol. XXVI., No. 2, 1911, p. 57. 

Situaiion: Posterior. Large abscess in left lobe of cerebellum. Sig- 
moid sinus thrombosis. No mention of stalk. No meningitis. 
Beck, K : Zeitschrif t fur Ohrenheilkunde, Vol. 64, 1911-12, p. 262. 

SHiutfion: Probably anterior. Microscopical specimens plainly showed 
the route of the infection from the original focus of suppuration in tha 
middle ear to the dura, the cerebellum, the abscess itself, and the scat 
tered encephalitic foci. Extradural abscess due to rupture of mastoid 
suppuration into extradural space. The encephalitic foci were shown 
by the specimens to have originated, not by continuity, but through 
retrograde distribution of the infectious agents by preformod chan- 

Condition of Dura Over Site of Infection: Strong connective tisaua 
strands passing from the dura formed part of an enormous connective 
tissue capsule of on old a I>3cess- cavity. Dura was entirely infiltrated 
with pus; pia and arachnoid were indislinguishable. 

Capsule: In a case of healed cerebellar abBceas, the autopsy showed 
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Btrong coDBective tissue strands pasBing from the dura and forming % 
of an enonnoiis connect! ve-tiBaue capsule of the old abscess cavity. 

Pathologicai Processes t» Cerebellum — (Softening, Discoloraiuin, efc.) : 
A very thin layer of greatly altered cerebellar substance waa seen, be- 
tween tlie agglutinated hard and soft meninges and the cerebellar abscess. 
Kaksner, H. T. : Journal of Medical Research, Vol. XXV., 1011-1812, p. 393. 

Situation ; Large abscess in middle lobe of cerebellum, extending 
slightly and equally into both lateral lobes. Probably of metastatic 
origin. 

Capsule: The middle lobe of the cerebellum was almost completely 
replaced by a n on- encapsulated deeply seated abscess which exteuded 
slightly and equally into both lateral lobes. 
Brook, W.: Zeitsohrift fur Ohrenheilkunde, Vol. 66, 1912, p. 287. 

Situation: Case VI. Apparently anterior, Abscess in right cere- 
bejhir hemisphere following laliyrinth suppuration; pus ruptured from 
the basal convolution into the internal auditory meatus. Cochlear aque- 
duct was filled with pus in its entire extent, as was also the vestibular 
aqueduct in its first portion. 
FoBGUE, E., and Kauzier, O.l La Provence Medicale, No. 43, 1912, p. 481. 

also 
Kauzier and Eooer: MontpelHer Medical, XXXV., 1912. p. 134. 

Situation: Posterior. The suppuration starting from the left mastoid 
passed through the postero-superior aspect of the petrous bone in its 
perisinusal portion, in front of the permeable lateral sinus, causing a 
certain degree of meningitis and invading tho left lobe of the cerebellum 
where the pus collected in the form of a small superficial abscess. 

Condition of Dura Over Site of Infection: Oonsiderable thickening of 
cranial meninges at level of postero-superior aspect of petrous bone. 
Glbco, W.: British Medical Journal, L, 1912, p. 608. 

Situation: Probably anterior. Abscess in middle lobe of cereliellum; 
another temporo- sphenoidal lobe abscess, immediately adjacent to cere- 
bellar abscess; tentorium between was intact. (Death some weeks after 
radical mastoid operation; no details.) 
LiNCE : Zeitachrift fur Obrenheilkunde, Vol. 65, 1912, p. 206. 

Silualion: Case II. Anterior. Abscess due to transition of labyrinth 
suppuration to cerebellum through ductus and saccua endolymphaticus, 
by way of a fistula in the bony labyrinth capsule. The primary entrance 
avenue was the horizontal semicircular canal, the infection travelling 
backwards through the vestibular aqueduct. Rarefying osteitis of petrous 

Condition of Dura Over Site of Infection: Discolored yellowish area 
site of a pea, with irregular margioB, on dural covering, corresponding to 
saccus endolymphaticus, 
Savariaud: Journal de Medecine de Paris, No. 9, 1912. p. 171. 

Situation: Probably anterior. (No sinus tlirombosis.) Right lobe of 
cerebellum was almost entirely occupied by a largo abscess without true 
walls. Section of petrous bone near upper posterior border showed a 
large fistulous tract filled with granulations and communicatto' mth the 
tympanum. 

Condition of Dura Over SUe of Infaction: Dura i 
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thickened and when incised showed the arachnoid cayity to be filled 
with pus, especially on right side at base, at the level of the cerebellar 
fossa. 

PiUhologieal Processes in Cerebellum — (Softening, Discoloration, etc) : 
Eight lobe of cerebellum was almost entirely occupied by an abscess 
which had no true walls. 
Spencer, F. B.: Annals of Otology, Ehinology and Laryngology, YoL 

XXL, 1912, p. 321. 

Situation: Cerebellar abscess of otitic origin. Floor of abscess 3 to 5 
cm. above inferior surface of left hemisphere, which was symmetrically 
enlarged as a whole. Lobus biventer and lobus gracilis were apparently 
entirely replaced by the abscess cavity and its limiting membranes. No 
connection of the abscess could be traced with the sinuses, the mastoid 
bone, or the inner ear. The process was presumably embolic in character. 

Capsule: The abscess cavity was surrounded by a clearly defined pyo- 
genic membrane, one-half millimetre in thickness. 

Pathological Processes in Cerebellum — {Softening, Discoloration^ etc) : 
Inferior surface of left cerebellar hemisphere which was symmetrically 
enlarged, showed, in the sulci, streaks of yellow purulent material shining 
through the (Edematous pia. 
UcHERMANN, V. : Zoitschrift fiir Ohrenheilkunde, Vol. 66, 1912, p. 49. 

Situation: Anterior. Cerebellar abscess originating from petrous por- 
tion of temporal bone, namely, the paralabyrinthine cells, (paralabyrin- 
thitis) without a sign of labyrinth suppuration. 
TTrbantsohitsoh, E. : Monatschrift fiir Ohrenheilkunde, YoL 46, 1912, p. 86. 

Situation: Anterior. Abscess mesially situated in upper vermis ex- 
tending synmietrically to both cerebellar hemispheres. Recent thrombo- 
sis of left sigmoid sinus. Fistula of semicircular canal and labyrinth- 
suppuration. 

Capsule: Abscess size of walnut in upper vermis extending synmietri- 
cally to both cerebellar hemispheres, with a not very thick pyogenic mem- 
brane. 
Bruhl : Berliner Elinische Wochenschrift, No. 19, 1913, p. 897. 

Situation: Cerebellar abscess in lobus biventer at a distance of 3 cm. 
from the surface. No mention of a stalk. 
HiBLER, E. : Oentralblatt fiir Bakteriologie, YoL 68, 1913, Abt L, p. 257. 

Situation: Posterior. Case of cerebellar abscess due to anaerobic in- 
fection, in the presence of chronic middle ear suppuration, sinus throm- 
bosis and carcinosis of right petrous bone. Propagation of infection 
from middle ear to cerebellum presumably occurred by way of and on 
the soil of the carcinoma which had proliferated into the dural covering 
of the petrous bone only at this point, where the dura was badly infil- 
trated and congested. This small area was situated directly over the 
sigmoid sinus, where the dura of the posterior petrous surface was 
changed and destroyed. 

Condition of Dura Over Site of Infection: Dura of posterior petrous 
pyramid was destroyed in a small area just above the sigmoid sinus. 
(Proliferation of carcinoma into dural covering of i)etrous bone.) In a 
large area of the posterior and in part also the upper surface of the 
petrous bone, dura was infiltrated, thickened and discolored. 
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Capsule: There was no trace of a pyogenic membrane (right aided 
cerebellar abaceBs). 
MiCHAELSEN, U. : Zeitschrift fiir Ohrenlieilkunde, Vol 67, 1913, p. 262. 

Situation: Case VIII. Anterior. No statement ia given as to the 
Bite, but the cerebellar abscess had existed six months, so its location 
must bo anterior. Abscess with capsule. Internal hydrocephalus. Fresh 
thrombosis in sigmoid sinus. Circumscribed labyrinth suppuration in 
vestibule and semicircular canals, extending through endolymphatic duct, 
causing saccus empyema and cerebellar abscess. 

Case IX. Probably anterior. Middle ear suppuration and involve- 
ment of labyrinth. Cerebellar abscess derived from saccus. No mention 
of stalk. 

Caea XII. Probably anterior. Route of infection, labyrinth; dura 
and pia adherent. Cerebellar abscess; no statement as to stalk. Hydro- 
cephalus. 

Case XIII. Undecided. No statement as to site of cerebellar abscees 
or paths of infection. Hydrocephalus. 

Condition of Sura Over Site of Infection: 

Case XII. Suppuration in left labyrinth extending to dura of poa- 
terior cranial fossa and pia of cerebellum. 

Palkologicai Processes in Cerebellum — {Softening, Discoloraiion, 
etc.) : 

Case IX. Encephalitis, especially of cerebellum, probably derived 

Case XII. Labyrinth suppuration extended to pia of cerebellum. 
MiiiH, M.: Archiv fur OhwnhelUnmde, Vol. 95, 1914, p. 163. 

Situation: Case III. Probably anterior. (Apparently well forward, 
but not stated.) Abscess with stalk communicating with porus acuaticus 
internus. Serous meningitis. Should have been explored from in front 
because of the sequestra and the stalk to poms acusticua intemufi. 

Case IV. Probably anterior. No sinus thrombosis. Abscess with 
stalk ; from description must have graTitated downward toward floor of 
posterior fossa. 

Case VII. CereboUar abscess; no stalk. Cannot tell location; partjal 
sinus thrombosis. Perisinus abscess. 

Case XI. Cerebellar abscess with stalk. Cannot state location. Trans- 
verse sinus thrombosis. 

Case XIII. 'Xateral margin of cerebellum." Eight-sided abscess 
with stalk lYs cm. deep. No sinus thrombosis. Cholesteatoma of petroua 
bone (left). Also apparently an intrapial abscess by extension going 
to right aide. 

Case XIV. Labyrinth fistula, posterior upper portion of horizontal 
semicircular canal. Situation of cerebellar abscess apparently lateral 
and anterior. No stalk. (Funnel-shaped defect in lower surface of 
cerebellar hemisphere may bo stalk.) Hydrocephalus. Freeh clot in 
transverse sinus and adhesion of sinus to cerebellum. Cannot say where 
abscess was really situated or trace mode of invasion. The thrombus 
may have been the cause by adhesive procesa. 

Case XIX. Otitis interna purulenta (left). Abscess in left cere- 
bellar hemisphere, Intrapial abscess of right side (subdural apace). 
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No atoUc. No description, no location. Oause: circumscribed labj- 
rinthitia. 

Caae XXI. Abacess with a stalk, with necroaia of dura. No ainua 
thrombosia. Situation, lower surface of cerebellum. 

Case XXVI. Posterior. Sigmoid sinua tbromboais. Abscess situated 
at posterior lower surface of cerebellum (behind). No stalk. 

Case XXXI. Probably anterior. No route given. Right cerebellar 
hemisphere was enlarged and compressed the pons and medulla, bo 
possibly anterior. No statement aa to stalk or exact position. 

Gate XXXIV. Sinua thrombosis. Situation of abaceas, lateral half 
of cerebellar hemisphere. "Abscess had evidently originated from sur- 
face." Must have come from einus thrombosis. Extradural adhesion 
of posterior and upper surface of petrous pyniuiid. Absceas with 
stalk. 

Caae XXXVI. Anterior. Sinus thrombosia. Cerebellar absceaa; no 
statement as to stalk; infection passed probably from sinus to brain 
Burface. Situation "at lateral margin of lower segment," so must bo 
"forward" low down towarda bulb. 

Condition of Dura Over 3Uea of Infection; 

Cats VII. Inner surface of tense dura mater covered with a layer of 
thick pus; likewiae arachnoid. 

Ca*e XI. Margins of left cerebellar abacess cavity. 

Caae XVII. Transverse ainus passed in an adhesion between dura and 
cerebellum, 

Caae XXI. Dura of left cerebellum was transformed into a thickened 
tissue mass adherent to pia, 

Caae XXXIV. Fachymeninx raised from bone by purulent exudate, 
at poaterior and upper surface of potroua pyramid. 

Caae XXXVI. Thick layer of pua between arachnoid and pachy- 
meninx of left (rerebral hemisphere. Also pus iu subdural Bpac« at the 
base, especially in the left and right posterior cranial foasa. (Absceaa at 
lateral margin of lower segment of right cerebellar hemisphere.) 

Capaulo: 

Cms III, Large absceaa in right cerebellar hemisphere, with pyogenic 
membrane. 

Case IV. A continuous membrane could be detached only from th« 
outer half of the abaceas cavity in the right-cerebellar hemisphere. 

Case Xtll. Absceas in left cerebellum, Under tentorium on both 
sides, there was a purulent membrane firmly applied to tentorium 
throughout; the two cerebellar hemispheree wore likewise covered by a 
fairly adherent purulent membrane. 

Palhologic<U Processes m Cerebelltim — (Softening. Discoloration, 
etc.) : 

Case IV. Right cerebellar bemisphere adherent at its lower surface 
to petrous bone. 

Caae VII. Cerebellum greatly softened in surroundings of absceaa 
cavity. 

Case XI. Cerebellar sutistance around abaceas slightly discolored. 

Case XIII. Cerebellar substance surrounding abaceas cavity was 
greatly softened. 
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Cose XIV. Right cerebellar hemisphere very congested and reddei 
especially in its lateral areas. Large funnel-shaped defect with reddened 
margina on lower surface of this hemisphere. 

Case ZIX, Pia mater at base of cerebellum infiltrated with pus. I^eft 
cerebeUar hemisphere consisted of a disintegrating mass and contained 
a large cavity. 

Case XXI. Dura of left cerebellum was transformed into a thickened 
tiasue-mass adherent to the pia. Lower surface of cerebellum presented 
an orifice which led into a cavity from which the pus had been emptied 
in an operation. 

Case XXXI. Eight cerebellar hemisphere waa enlarged and ctaa- 
preesed the pons and medulla. 

Case XXXIV. At base of brain on lower side of right cerebellar 
hemisphere, the internal meninges were purulent and infiltrated. Abscesa 
had originated from surface. 
Eurrm, E.: Monatschrift fiir Ohrenbeilkunde, Vol. 48, 1914, p. 728. 

Situation: Probably posterior. Sinus thrombosis. Cerebellar abecess; 

no statement as to situation. No statement as to stalk. 

FRlBSHBa, L; Annala of Otology, Ehinology and Laryngology, Vol XXVI., 

No. 3, 1917, p. 84T. 

Sittuition: Anterior. Abscesa was entered from Trautmann's triangle, 
"downward and backward" one inch. Sinuses normal. 
< Condition of Dura Over Site of Infection: Dura macroecopically nor- 
mal; no granulations, no exudate. 
fiYwe, W. S .: Journal of Laryngology, Ehinology and Otology, Vol. 

XXXn., 1917, p. 190. 

Situation: Posterior. The deep wall of the lateral ainua was bulging 
and fluctuating; it was inrised nnd n Inrpe cerebellar abscess waa opened 
into. Infection presumnbly oecurrcd through the sinua and the com- 
municating veins. 

Pathological Processes in CereheUum~-(8oftening. Discoloration, 
ate): Destruction of cerebellum waa very extensive and was probably 
caused by infection from several soureea. 
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FRONTAL LOBE ABSCESS 

Analysis of 140 Reported Cases. 

Total Number Frontal Lobe Abscess, 140.^ 

I — Adjacent Frontal Lobe Abscess 104 

From Frontal Sinus 64 

From Ethmoid 23 

With Orbital Complications 41 

Associated with Osteomyelitis 9 

II — ^Metastatic Frontal Lobe Abstrcss 14 

In Opposite Lobe 7 

Of Aural Origin g 

III — Traumatic Frontal Lobe Abscess 22 
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Additional Tabulations Frontal Lobe Abscess. 



I — Path of Infection of Frontal Lobe Abscess 71 

II — Frontal Lobe Abscess Associated with Complications 11" 

III — Frontal Lobe Abscess Associated with Epidural Abscess 3 

IV — Frontal Lobe Abscess Associated with Extradural Abscess 14 

V — Frontal Lobe Abscess Associated with Subdural Abscess 4 

VI — Frontal Abscesses Associated with Meningitis 31 

Adjacent Frontal Lobe Abscess. 

PBETi'SiNG: (1) Ix>ft frontal al)8ces8 following empyema of left m^axilLary sinus 

frontal sinus, and ethmoid cells. 
Beinhakd: (1) Left frontal abscess with an extradural abscess. 
SoiX)>VYKCZ and Karijowski, B.: (1) Chr. latent frontal sinus suppuration with 

epidural al)seess at greater wing of sphenoid bone. 
EAOLtrro.N : (1) Case XXI — 1). MeS., Chapter Seven, p. 111. Orbital and extra- 
dural. 
Manassk: (1) Intracranial complications after acute influenza. Sinusitis. 

First abscess in left frontal lobe. Then abscess in left temporal lobe and 

intrameningeal abscess in left occipital lobe. 
Zemann: (1) Multiple abseesses in rt. frontal lobe, one superficial cortical 

and two conuiiunieating deep seated. 
PiCQUfi: (1) Intracerebral absfcss after right mastoid symptoms and sub- 

meningcal symptoms supervening on inlluenza. 

^ The casoB in the following lists of Froiitnl Lobe AtiHCOHses necessarily overlap 
to a i^n'Ater or loss oxtnit. each list eoiitaliiiiiK iiiaiiy duplicate caseu from othor 
llstfl, accordinti; as tin* vnrioiiH Hyinptoins minpli«'ate out; witli another of the different 
manifestntionH. If this is borne in mind there will be no coufusluu in regard to the 
140 recorded cases here giyen. 
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GBUEznNG: (1) Chronic suppuration ethmoid cells and frontal sinus; osteotomy 
for exploration of brain; inner plate orbital process removed, dura mater 
exposed; it was discolored and perforated on under surface frontal lobe. 
Death. 

P&UTSiNO: (1) Left-sided frontal abscess from gangrenous purulent process in 
left nose and its cavities. 

Steese: (1) Abscess in left frontal lobe. Post-mortem showed frontal sinus 
disease. 

KoEBEL: (1) Abscess right frontal lobe after mastoid, antrum and frontal sinus 
suppuration rt. side. Abscess referred to ear disease. Nasal condition caused 
no disturbance. Enlarged right frontal sinus and left to a less extent filled 
with pus. Dura detached and ulcerated. 

Luo: (1) Rt frontal abscess after bilateral chr. frontal sinus suppuration. 

Rafiit: (1) Bt.-sided frontal sinusitis and brain abscess. 

Tbeitel: (1) Abscess left frontal lobe following removal of polyps left nose, 
and purulent discharge left nose, and pain in forehead and chedc. 

SiLEX: (1) Abscess both frontal lobes after emp}xma ethmoid cells and frontal 
sinus. 

VON Scub5des: (1) Abscess rt. frontal lobe after rt.-sided retrobulbar phleg- 
mon. 

Kbbckb: (1) Left frontal abscess after nasal discharge pus, polyps, and swell- 
ing over left eye. Frontal sinus filled with pus. 

Redtbnbaciieb: (1) Abscess of eyelid after influenza followed by pus in frontal 
sinus with necrosis and abscess at apex of frontal lobe. 

Williamson : ( 1 ) Abscess anterior part frontal lobe after influcnsa with profuse 
nasal discharge and frontal and occipital headache. 

Weichselbauh: (1) Abecess rt. upper eyelid. Pus in rt. maxillary and frontal 
sinus and between posterior wall of rt. frontal sinus and dura mater. Pachy- 
meningitis and loptomeningitin and brain abscess. 

Sillab: (1) Abscess frontal lobe and empyema left frontal sinus after long 
standing sinusitis. 

Renton: (1) Abecess rt. frontal lobe after obtaining pus in incision of right 
upper eyelid for orbital cellulitis. Right orbital plate necrosed. No commu- 
nication between pus from orbit and cerebral abscess. 

Reineb: (1) Abscess left frontal lobe with cerebral symptoms and bone disease 
for 2^t months. Vomiting, fever, convulsions. Extensive caries frontal bone. 
Meningitis. 

BonsQUET: (1) Rt. frontal abscess. After acute empyema of right frontal 
sinus, subperiosteal orbital abscess and necrosis of frontal bone. Trephining 
of frontal bone some hours before death. 

Jacubasch: (1) Large abscess frontal lobe. Second abecess further back. Pre- 
viously sore in nose. Dull headache, vertigo, vomiting. 

Maas, H.: (1) Nasal polypi and nasopharyngeal polyp removed, followed by 
apathy and vertigo, exophthalmos, delirium, and death. Post-mortem showed 
dura base of skull covered with pus. Abscess left frontal lobe of brain above 
ethmoidal region. 

YouL: (1) Traumatic abscess opposite wound in temporal region. (Frontal 
lobe?) Abscess communicated with lateral ventricle. No cerebral symptoms 
until two weeks after injury when child vomited and later had convulsions 
terminating in death. 

Symonds, C. J.: (1) Chr. suppuration of ethmoid sinus. Death from diffuse 
meningitis. Post-mortem showed two abscesses under surface left frontal 
lobe. Dura mater beneath frontal lobe adherent to brain. Neither abscess 
opened lateral ventricle. Extension to orbit. 

Stmonds, C. J. (second case): (1) Chr. suppuration ethmoidal and frontal, 
sinuses with abscess left frontal lobe. Influenxa. Nasal dischaiige. Opera- 
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tlon for suspected subdural or cerebral collection. Death. Cerebral inrectiga 
from ethmoid sinus. Extcnaion to orbit. 

ScBAia'ti^B, U.: (I) Orbital phtc^man with death from meningitis. Post-mort«m 
showed abscess. Destruction rt. ethmoid labyrinth rupturing through lamina 
pttpjruiL'u reaulting in osteitis and perioatitia of orbit. Later pac by meningitis 
and purulent leptomeningitis. Death. 

Stbuyckeh, H. J. L.: (1) Severe headache; pus from right nostril. Frontal «iDUs 
opened. Cerebral symptoms. Puncture cranial cavity. Drainage. Recurrence 
brain symptoms. Loter a second abscess opened. Incomplete recovery with 
persistent amnesia. 

Stkutl'keh, H. J. L. (second caae) : (1) Rightflidcd headache with rapidly 
developing tedema. of surroundinga of rt. ejo and protrusion of eyeball. KUi- 
moid cells opened and most of them retnuved. L^arge abscess behind eyeball 
opened. Later rigidity nape of neck. Vomiting. Later another operation 
and another abacess found. Recovery with partial amnesia and persistent 
loss of smell rt. side. 

Manassb: (1) Acute accessory sinus suppuration which led to enormous orbital 
phlegmon. Frontal sinus revealed pus during after treatment. Cerebral 
symptoms in form of vomiting, headaches and fever. Frontal sinus diseased 
and closed ethmoid cell found attached to its posterior wall. Three operations. 
and during last frontal lobe brain abacess found under this frontal ethmoid 
celL Suppurative process passed from frontal ethmoid cell to bone and then 
to cranial contents through preformed vascular channels. 

Uffgnobdb, W.; (1) Ozena and left-sided frontal sinus and ethmoid suppura- 
tion leading to orbital phlegmon through fistula. Operations (2) revealed 
extradural and frontal sinus absceas. Two montlis later frontal abscesBi 
meningitis; after rupture of frontal lobe abscess into ventricle. Death. 

WlBneB: (1) Persistent headache; empyema frontal sinus right side with two 
operations. Later frontal lobe abscess. Operated. Recovery. 

HoacH, P. H.: (1) Bilateral maxillary sinusitis and right-sided frontal and 
ethmoidal sinusitis. Extradural perisinus absccaa and frontal lobe abscess 
foimd at base of right frontal brain, only after death, because of unusual 
location. Purulent meningitis. 

Mapfbi: (1) Partial loss of vision fallowed by vomiting and severe headache. 
Incipient neuroretinitis. Later pain in nape of neck and rise of temperature. 
Death from asphyxia. Spontaneous discharge from left noatrtl and filling 
throat. No operation. No autopsy, but author believed disease to be in frontal 

UiUBEBS; (1) Bilateral frontal sinusitis with abscess rt. frontal lobe. Sudden 
pain left ey& Operation left frontal sinus. Recurrence severe headache and 
sudden death under collapse. Poat-mortem showed ahsccag rt. frontal lobcj 
delicate membrane. Cranial sinuses free from pathological changea. 

Beoiaj'', Th.: (1) Bilateral empyema antrum of Highmore and left-aided frontal 
sinusitis. Bilateral earache. Severe headache and vomiting. Sudden death. 
Autopsy showed extradural abscess. Right lobe and both frontal sinuses, 
ethmoid and maxillary ainus Slled with pus. Abscess with stalk, diffuse 
meningitis. 

GaOtrwALD, L.: (1) Ozena Empyema both frontal ninuseB. Carious destruction 
posterior ainua wall. Right-sided pachymeningitis. Abscess frontal lobe dis- 
covered eight dnya after primary operation. Recovery, 

Minxm, W. V.: (1) Pain over frontal sinuses and pus from nasofrontal ducta. 
Later pus from frontal sinuses and pain across forehead, more severe left side. 
Sudden death. Autopsy showed abscess left frontal lobe. Necrosis extended 
from surface all way through frontal lobe and perforated into left lateral 
ventricle. 

BiBJcna, T. P.I (1) Panainusitia rt. side. Radical external frontkl ellunoidal and 
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■pbenoidal operation performed. Gradual recovery. TIirc(> years later frontal 
beadacbe. Swelling of cicatrix rt. frontnl region. Incision through old frontal 
wound revealed frontal lobe abaccus. Author is convinced patient carried large 
collection of pus for months in frontal lobe, and that this was source of nasal 
trouble. 

PirFL, 0.1 (1) Chr. left-aided frontal sinueitis and exophthatmoB. Badical 
operation. Removal orbital roof and incision of exposed dura. Frontal lob« 
adherent to orbital roof and frontal abscess found at autopsy. 

Elschbio, a.: (1) Chr. tuberculous tumor lachrymal gland right eye. Oper»> 
tion. Extirpation of tumor and temporary resection of lateral orbital walL 
Death four weeks after. Abscess found in right frontal lobe directly above boM 
vrith circumscribed adhesions of meninges. 

Elscomo, a. (secoud case): (1) Philemon left upper eyelid incised. Poresla 
right side and mental apathy. Operation left frontal abscess. Removal 
orbital roof and dura. Recovery. 

Elschnio, a. (third case) : (i) Chr. frontal sinusitis. Incipient orbital 
phlegmon. Radical operation after incision at upper inner orbital mar^n. 
Abscess foiind in frontal brain; death. Autopsy showed abscess reaching to 
area of second frontal convolution. Incipient entrephalitia remainder frontal 
lobe and adjacent temporal lobe. Purulent meningitis entire right cerebral 
hemisphere. 

Zkmann: (1) Chr. bilateral frontal sinusitis; fistula through left eyebrow; leftr 
sided ethmoid cell suppuration. Radical operation left side. Subperiosteal 
■bscesa cavity. Two weeks Inter operation right frontal sinus. Death in 
three days. Autojisy showed adhesion right frontal lobe to posterior surface 
of frontal sinus. Tao deeper abacesHes in frontal lube behind superflcial cor- 
tical abscess in white brain substance frontal pole and separated from cortical 
abscess by layer of brain tissue. 

LuHBEBS, K.: (1) Chr. frontal Blnufiitia and fistula right eyebrow followed bj 
osteomyelitis, frontal bone and frontal sinus empyema. Abscess right frontal 
lobe which author believed had existed tor 18 months. Recovery. 

RiscHE, H,; (1) Headache; swelling above left eye. Incised. Pua evacuated. 
Stupor, vomiting. External frontal sinus operation. Dura incised. Abscess 
found in frontal lobe. Recovery. 

BOTZEnoEiaiiat, C.: (1) Infection nasopharynx and frontal sinus; pus rupturing 
to outaide causing external abscess right side of forehead. Simultoneouslj 
inward progression of infection. Operation, right frontal sinus exposed. 
Frontal abscess found. Eight days later headache and vomiting. Wound 
re-opened twice for refilling abscess. Hernia cerebri. Ablation. Recovery. 

White, J. A.: (1) Chr. frontal sinusitis. Dullness of inteUect. Operation dis- 
closed frontal lobe abscess. Unconsciousness. Lost use right arm and tniuclea 
of face. Second abscess found in Rolandic Assure. Death. 

McCoT, J.; (1) Pneumonia; swelling of eyelids one week later. Incised. Fit- 
tulouB opening showed eroded bone. Double ethmoiditis perforating botll 
orbital plates. Extension necrosis frontal and forehead regions. Oateomyelitia. 
Epidural abscess left upper forehead. Nausea, vomiting. Cerebral symptoms. 
Paralysis right side. Coma. Disintegration entire frontal lobe. Death. 

McCor, J. (second case) : (1) Pain left eye; frontal sinus relieved eonsiderabla 
pus. Improvement, but almost constant headache and intermittent discbarga 
of pus. Swelling left forehead and epidural abscess found on inciaion. Head- 
ache, drowsiness, nausea, vomiting. Osteomyelitis. Ethmoid labyrinth thor- 
oughly removed. Convulsions. Wound re-open«d and multiple abnnrnsf 
found. Hernia cerebri. Gradual rccoiery. 

Mdbh, Ii. M.: (1| Chr. pansinusitis. Epidural abscess; frontal lobe abseeao. 

Meningitis. Death. 
CouLTn, B. J.: (1) Trauma to left orbit (piece of wood] tlirough uppar «yaUiL 
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tlon for suspected subdural or cerebral colteclion. Deutli. Cerebral infection 
from ethmoid sinus. ExtenBiau to orbit. 

ScHAZTER, H.; (1) Orbital pbl^jmun with death from meningitis. Post-mortem 
showed abscess. Destruction rt. ethmoid labj-rintli rupturing through lamina 
pupyruci'a resulting in osteitis and perioglitis of orbit, I-ater paeliymeningitis 
and purulent leptomeningitis. Death. 

Stbuyckeit, H. J. I..: (1) Severe headache; pus from right nostril. Frontal ainna 
opened. Cerebral symptoms. Puncture cranial cavity. Drainage. Recurrcace 
brain sfrnptoms. Later a second abscess opened. Incomplete recovery with 
persi stent amnesia. 

SiwircsBif, H. J. L. (second case): (1) Rigbt-sided headache with r&pidl; 
developing tedema of aurroundiiigs of rt. eye and protrusion of eyeball. Eth- 
moid cella opened aud moat of them removed. Large abscess behind eyeball 
opened. Later rigidity nape of neck. Vomiting, Lator another operation 
and another abscess found. Recovery with partial amnesia and persi stent 
loss of smell rt. aide. 

Manasbb: (1) Acute accessory sinus suppuration which led to enormous orbital 
phlegmon. Frontal sinus revealed pus during after treatment. C«rebral 
symptoms in form of vomiting, headaches and fever. Frontal sinus diseaAed 
and closed ethmoid cell found attached to Its posterior wall. Three operations, 
and during last frontal lobe brain absi'ess found under this frontal ethmoid 
cell. Suppurative process passed from frontal ethmoid cell to bone and then 
to cranial contents through preformed vascular channels. 

Ufi-enobdb, W.! (1) Oiena and left-aided frontal sinus and ethmoid suppura- 
tion leading to orbital phlegmon through listula. Operations (2) rev««led 
extradural and frontal sinus abscess. Two months lat«r frontal absccna; 
meningitis; after rupture of frontal lobe abscess into ventricle. Death. 

WiENEBi (1) Persistent headache; empyema frontal sinus right side with two 
operations. Later frontal lobe abscess. Operated. Recovery. 

BoscB, P. H.: (1) Bilateral maxillary sinusitis and rigbt-sided frontal and 
ethmoidal sinusitis. Extradural perisinus abscess and frontal lobe absc««a 
found at base of right frontal brain, only after death, because of unusual 
location. Purulent meningitis. 

Mafyei: (1) Partial loss of vision followed by vomiting and severe headache. 
Incipient neuroretinitis. Later pain in nape of neck and rise of temperature. 
Death from asphyxia. SpontaneouB discharge from left nostril and filling 
throat. No operation. No autopsy, hut author believed disease to be in frontal 

Mecbebs: (I) Bilateral frontal sinusitis with abscess rt. frontal lobe. Sudden 
pain left eye. Operation left frontal sinus. Recurrence severe headache and 
sudden death under collapse. Post-mortem sliowed abscess rt. frontal lube; 
delicate membrane. Cranial sinuses free from pathological changes. 

HiatA-V, Th.: (1) Bilateral empyema antrum of Highmore and left-sided fronts 
sinusitis. Bilateral earache. Severe beadachc and vomiting. Sudden death. 
Autopsy showed extradural abscess. Right lobe and both frontal sinuses, 
ethmoid and maxillary sinus flUed with pus. Abscess with stalk, diffuse 
meningitis. 

GrUdwald, L.i (1) Ozena Empyema both frontal sinuses. Carious destruction 
posterior sinus wall. Riglit-sided pachymeningitis. Abscess frontal lobe dis- 
covered eight days after primary operation. Recovery. 

UtTLLIK, W. v.; (1) Pain over frontal sinuses and pus from nasofrontal ducta. 
Later pus from frontal sinuses and pain across forchtad, more severe left side. 
Sudden death. Autopsy showed abscess left frontal lobe. Necrosis extended 
from surface all way through frontal lobe and perforated into left lateral 
ventricle. 

Boors, T, P.: (1) Panainusltii rt. side. Radical external frontal ethmoidal and 
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Bpbenoidal operation performed. Qroduat recoTcrj. Three years later (rootAl 
headache. Swelling □( cioatrii rt. frontal region. Incieian through old front*! 
wound revealed frontal lobe ebBeesa. Author ie convinced patient carried larga 
collection of puB for months in frontal lobe, and that thin waa aource of nual 
trouble. 

PirrL, 0.: (1) Chr. left-aided frontal sinusitis and exophthalmoa. Radioal 
operation. Removal orbital roof and [nciaion of exposed dura. Frontal lotM 
adherent to orbital roof and frontal abacesB found at autopaf. 

Elecumo, a. ; ( 1 ) Cbr. tuberculous tumor lachrymal gland right eye. Opert^ 
tion. Extirpation of tumor and temporary resection of lateral orbital waU. 
Death four weeks after. AbBceas found In right frontal lobe directly aboTe base 
with circumscribed adhesione of meninges. 

Elscunio, a. (secoud case): (1) Phk-gmon left upper eyelid incised. Paredi 
right side and mental apathy. Operation left frontal abacesB. Bemo*sl 
orbital roof and dura. Recovery. 

Ecacimm, A. (third caae) : ( 1 } Chr. frontal BiDUsitis. Incipient orbital 
phlegmon. Radical operation after iDciaion at upper inner orbital margin. 
Abscess found in frontal brain; death. Autopsy showed absceaa reaching to 
area of second frontal convolution. Incipient encephalitis remainder frontal 
lobe and adjacent temporal lobe. Purulent meningitis entire right cerebral 
bemispbare. 

Z&UAHa: (1) Chr. bilateral frontal Binuaitia; fistula through left eyebrow; left- 
sided ethmoid cell suppuration. Radical operation left side. Subperiosteal 
abaceas cavity. Two weeks later operation right frontal sinus. Death in 
three days. Autopey showed adhesion right frontal lobe to posterior surface 
of frontal ainua. Two deeper abscesses in frontal tube behind superficial cor- 
tical abacess in white brain aubstance frontal pole and separated from cortical 
absceas by layer of brain tissue. 

LUBBEBS, K.: (1) Chr. frontal ainusitis and fistula right eyebrow followed by 
oateomyelitia, frontal bone and frontal sinus empyema. Abacess right frontal 
lobe which author believed bad existed for 18 months. Recovery. 

RiscBE, H.: (1) Headache; swelling above left eye. Incised. Pus evacuated. 
Stupor, vomitbg. External frontal sinus operation. Dura incised. AbBceu 
found in frontal lobe. Recovery. 

BirrzENOEieiat, C.: (1) Infection nasopharynx and frontal sinus; pus rupturing 
to outside causing external abscess right aide of forehead. Simultaneously 
inward progreasion of infection. Operation, right frontal sinus exposed. 
Frontal abaceBs found. Eight days later headache and vomiting. Wound 
re-opened twice for re-filling abscess. Hernia cerebri. Ablation. Recovery. 

White, J. A.: (1) Chr. frontal sinusitis. Dullness of intellect Operation dis- 
closed frontal lobe abscess. Unconsciousnesa. Lost use right arm and raiuclea 
of face. Second abscess found in Rolandic flasure. Death. 

McCor, J.: (1) Pneumonia; swelling of eyelids one week later. Incised. Fis- 
tulous opening showed eroded bone. Double etbmoiditis perforating both 
orbital plates. Extension necrosis frontal and forehead regions. Osteomyelltil. 
Epidural abscess left upper forehead. Nausea, vomiting. Cerebral symptoms. 
Paratyaia right side. Coma. Disintegration entire frontal lobe. Drath. 

McCOT, J. (second case) : (1) Pain left eye; frontal sinus relieved considerable 
pus. Improvement, but almost constsnt headache and intermittent discharge 
of pus. Swelling left forehead and epidural abscess found on incision. Head- 
ache, drowBiness, nausea, vomiting. OsteomyelitiB. Ethmoid labyrinth thor- 
oughly removed. Convulsions. Wound reopened and multiple abBceasM 
found. Hernia cerebri. Gradual recovery. 

HtiRD, L. M.: (1) Chr. panainuaitis. Epidural abscesa; frontal lobe abecesa. 
Meningitis. Death. 

CoDLTEB, R. J.I (1) Xraoma to left orbit (piece of wood) througli upper eyelid 
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Dura mater beneath frontal lobe adherent to brain. Neither sbsceas ( 
lateral ventricle. Extension to orbit. 

Svuo.NDS (second caee) : (1) Chronic BUppuration ethmoidal and frontal e 

with abacesa left frontal lobe. InflueiiEu. Nasal discharge. Operation for 
Huspected subdural or cerebral collection. Death. Cerebral infection from 
ethmoid. Extension to orbit. 

ScHAEFEX, H.: (1| Orhital phlegmon with death from meningitis. Poet-mortsn 
showed abscess. Destruction right ethmoid labyrinth rupturing through lamina 
papyracea, resulting in osteitis and periostitis of orbit. Later pachymening'itis 
and purulent leptomeningitis and death. 

SXBDf CKBN, H. J. L. (1 ) Right-sided headache with rapidly developing oedema of 
surroundings of right eye and protrusion of eyeball. Ethmoid cells opened 
and most of them removed. Large abscess behind eyeball opened. Later 
another abscess. Operation. Recovery with partial amnesia and persistent 
loss of smell on right side. 

Manasse: (I) Acute accessory sinus suppuration which led to enormous orbital 
phlegmon. Frontal sinus revealed pus during after-treatment. Cerebral 
symptoms in form of vomiting, headaches, fever. Frontal sinus diseased, and 
closed ethmoid cell found attached to its posterior wall. Three operations, 
and at last frontal lobe brain abscess found under this frontal ethmoid 
celL Suppurative process passed from frontal ethmoid cell to bone and then 
to cranial contents, through prefurmed vascular channels. Recovery. 

UrTENOBDB, W.! (1) Ozena and left-sided frontal sinus and ethmoid suppura- 
tion leading to orbital phlegmon through fistula. Operations (2) revealed 
extradural abscess and frontal sinus abscess. Two months later frontal abecesa 
and meningitis. After rupture of frontal lobe abscess into ventricle. Death. 

HoBCH, P. H.: (1) Bilateral maxillary sinusitis and right-sided frontal and 
ethmoidal sinusitis. Extradural perisinus abscess; frontal lobe abscess found 
at base of right frontal brain after death. Purulent mcntngitia. 

Heimah, Tn.; ( I) Bilateral empyema antrum of Uighmore and left-sided 
frontal sinusitis. Bilateral earache. Severe headache and vomiting. Sudden 
death. Autopsy showed eitlradural abscess. Right lobe and both frontal 
sinuses, ethmoid and maxillary sinus filled with pus. Abscess with stalk. 
Diffusa meningitis. 

BebehB, T, p. : ( 1 ) Pansinusitis right side. Radical external frontal, ethmoidal, 
and sphenoidal operations performed. Gradual recovery. Three years later 
frontal headache. Swelling of cicatrix right frontal region. lucisiun through 
old frontal wound revealed frontal lobe abscess. Author convinced patient 
carried large collection of pus for months in frontal lobe and that this was 
source of nasal trouble. 

Zeuank, W.: (I) Chr. bilateral frontal sinusitis; fistula through left eyebrow. 
Left-sided ethmoid cell suppuration. Radical operation left side. Subperi- 
osteal abscess cavity. Two weeks later operation right frontal sinus. Death 
in three days. Autopsy showed adhesion right frontal lobe to posterior sur- 
face of frontal sinus. Two deeper abscesses in frontal lobe behind superficial 
cortical abscess in white bra In -sub eta nee frontal pole, and separated from cor- 
tical abscess by layer of brain tissue. 

McCoT, J.: (1) Pneumonia; swelling of eyelids, one week later incised. Fistu- 
lous opening showed eroded bone. Double ethmoidilia perforating both orbital 
plates. Extension necrosis frontal and forehead regions. Osteomyelitis. 
Epidural abscess left upper forehead. Nausea, vomiting. Cerebral symptoms! 
paralysis right side. Coma. Disintegration entire frontal lobe. 

McCOT, J. (second case) ; (1) Pain left eye; frontal sinus relievfld'.i 
pus. Improvement, but almost constant he» ' ioterm 

of pua. Swelling left forehead and epidura' '1 on 

ache, drowaioew, naiuea, vomiting. Oatei lid 




APPENDIX III 249 

bone lesions. lificroBCopical abscess on cortical surface of brain. Incipient 
osteitis orbital roof. 

Reinhabd: (1) Left-sided frontal sinus suppuration, and frontal lobe abscess. 
Extradural abscess. Meningitis and brain pressure after operation. Loss of 
consciousness. Death. Post-mortem showed behind extradural abscess, abscess 
on floor of second left frontal convolution. Layer of healthy brain tissue 
between. 

HxTBBABD: (1) Ozena. Acute mastoiditis. No operation. Two months later 
mental dullness and headache. Mastoid tenderness: death. Post-mortem 
showed abscess centre frontal lobe. Dura adherent to under surface right 
frontal lobe. 

Linden : ( 1 ) Empyema left frontal sinus. Brain abscess. Death. Post-mortem 
showed dura and pia adherent. Thick-walled abscess. No direct communica- 
tion between abscess and sinus. Path of infection — sequestration of posterior 
wall. 

Paunz, M.: (1) Acute left frontal sinusitis. Headache and vomiting. Dilated 
sluggish pupils. Venous hyperemia of eyegrounds. Operation — bulging dura. 
Incision of dura and brain substance; pus aspirated. Death. 

Hesztoj): (1) Ck>ryuu Left-sided frontal headaches. External operation. 
Posterior wall frontal sinus carious and removed. Epidural abscess found. 
Dura incised. Subdural abscess evacuated. Fistula in frontal lobe of brain. 
Recovery. 

Denkeb: (1) Pain left temple and eye. Intranasal operation for left frontal 
sinusitis and ethmoiditis. One month later external operation. Headaches, 
sonmolence, blurring left optic disc. Posterior wall frontal sinus removed. 
Epidural abscess exposed. Dura incised. Brain incised and abscess evacuated. 
Recovery, 

Trauthann: (1) Empyema left frontal sinus. Perforation into orbit and 
anterior cranial fossa. Abscess left middle frontal lobe. Caries orbital roof. 
Death two we^s later. Post-mortem showed dura adherent to left frontal 
lobe and brain. Perforation of posterior wall. Circular oriflce in bone com- 
municating with frontal sinus. 

Wilson: (1) Abscess frontal sinus and frontal lobe. Perforation external and 
internal walL Death. 

Pfinost, a. O.: (1) Ethmoidal involvement. Head pains on side of orbit. 
ConvulHions. Sudden death. Post-mortem showed large encapsulated abscess 
in frontal lobe. Path of infection through blood vessels. 

Jessamon, L. W.: (1) Tenderness over left frontal sinus and ethmoids. Nasal 
operation. Temperature. Thick speech. Aphasia. Paresis right arm. Com- 
plete paralysis right hand. Posterior wall frontal sinus removed. Congestion 
optic disc. Aphasia increased. Third operation subdural abscess. Death. 
Post-mortem showed dura thickened especially over ethmoid, and discolorn- 
tion over ethmoid bone. 

Adjacent Fbontal Lobe Abscess fbom Ethmoid Disease. 

Vangehuchten : (1) Anomaly of ethmoid sinus cause of infection. 

SiLEX: (1) Empyema of ethmoid cells and frontal sinus, previous to two 

abscesses of frontal lobes. 
Williamson: (1) Large frontal (right) abscess after influenza, with profuse 

nasal discharge and frontal and occipital headache. Small amount of pus 

in right ethmoid cells. 
Knapp: (1) Abscess left frontal lobe after orbital phlegmon evacuated from 

pus. Anterior ethmoid cells fllled with offensive pus. 
Stmonds: (1) Chronic suppuration of ethmoid sinus. Death from diffuse 

meningitis. Post-mortem showed two abscesses under surface left frontal lobe. 
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Dura mater beneath frontal lobe adherent to brain. Neither abace— opened 
lateral ventricle. Extension to orbit. 

Stmonds (second case) : (1) Chronic suppuration ethmoidal and frontal sinuasi 
with abscess left frontal lobe. Influenuu Nasal dischai;ge. Operation for 
suspected subdural or cerebral collection. Death. Cerebral infection from 
ethmoid. Extension to orbit. 

ScHA£FEB» H. : ( 1 ) Orbital phlegmon with death from meningitis. Post-mcfftem 
showed abscess. Destruction right ethmoid labyrinth rupturing through lamina 
papyracea, resulting in osteitis and periostitis of orbit. Later pachynteningitii 
and purulent leptomeningitis and death. 

Stbutcken, H. J. L. ( 1 ) Right-sided headache with rapidly developin^^ oedema of 
surroundings of right eye and protrusion of eyeball. Ethmoid oella opened 
and most of them removed. Large abscess behind eyeball opened. Later 
another abecess. Operation. Recovery with partial amnesia and persistent 
loss of smell on right side. 

Manasse: (1) Acute accessory sinus suppuration which led to enormous orbital 
phlegmon. Frontal sinus revealed pus during after-treatment. Cerebral 
symptoms in form of vomiting, headaches, fever. Frontal sinus diseased, and 
closed ethmoid cell found attached to its posterior wall. Three operations, 
and at last frontal lobe brain abscess found under this frontal ethmoid 
cell. Suppurative process passed from frontal ethmoid cell to bone and then 
to cranial contents, through preformed vascular channels. Recovery. 

Uftenobde, W.: (1) Ozena and left-sided frontal sinus and ethmoid suppura- 
tion leading to orbital phlegmon through fistula. Operations (2) revealed 
extradural abscess and frontal sinus abscess. Two months later frontal abscess 
and meninjjitis. After rupture of frontal lobe abscess into ventricle. Death. 

Hoscn, P. H. : (1) IJilateral maxillary sinusitis and right-sided frontal and 
ethmoidal sinusitis. Kxtradural perisinus abscess; frontal lobe abscess found 
at base of right frontal brain after death. Purulent meningitis. 

HEiMAjf, Tn.: (1) Hilaterai empyema antrum of llighmore and left-sided 
frontal sinusitis. Bilateral earaclie. Severe headache and vomiting. Sudden 
death. Autopsy sliowed extradural abscess. Right lobe and both frontal 
sinuses, ethmoid and maxillary sinus filled with pus. Abscess with stalk. 
Diflfuso meningitis. 

Bkrexs, T. p. : (1) Pansinusitis right side. Radical external frontal, ethmoidal, 
and sphenoidal operations performed. Gradual recovery. Three years later 
frontal headache. Swelling of cicatrix right frontal region. Incision through 
old frontal wound revealed frontal lobe abscess. Author convinced patient 
carried large collcLtion of pus for months in frontal lobe and that this was 
source of nasal trouble. 

Zkmanx, W.: (1) Chr. bilateral frontal sinusitis; fistula through left eyebrow. 
Left-sided ethmoid cell suppuratiim. Radical operation left side. Subperi- 
osteal abscess cavity. Two weeks later oju'ration right frontal sinus. Death 
in three days. Autopsy showtnl adliesion right frontal lobe to posterior sur- 
face of frontal sinus. Two deeper abscesses in frontal lobe behind superficial 
cortical abscess in white brain-substance frontal pole, and separated from cor- 
tical abscess bv laver of brain tissue. 

McCoy, J.: (1) Pneumonia; swelling of eyelids, one week later incised. Fistu- 
lous oiH'niiig showi'd iTOibnl hone. Double ethmoi<litis perforating both orbital 
plates. Extension necrosis frontal and forehead regions. Osteomyelitis. 
Kpidural abscess left upper forehead. Nausea, vomiting. Cerebral symptoms; 
paralysis right side. Coma. Disintegration entire frontal lobe. Death. 

McCoy, J. (second case) : (1) Pain left eye; frontal sinus relieved considerable 
pus. Improvement, but almost constant headache and intermittent discharge 
of pus. Swelling left forehead and epidural abscess found on incision. Head- 
ache, drowsiness, nausea, vomiting. Osteomyelitis. Ethmoid labyrinth thor- 
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oughly removed. ConvuIsionB. Wound re-opened and multiple abscesses found. 
Section of bone removed from temporal region. Hernia cerebri. Gradual 
recovery. 

HuBD, L. M.: (1) Chr. pansinusitis. Epidural abscess. Frontal lobe abscess. 
Meningitis. Death. 

Stucky: (1) Traumatic ethmoiditis. Meningitis. Abscess frontal lobe. No 
localizing symptoms. Death. Post-mortem showed necrotic cribriform plate. 
Fracture through table left frontal sinus. Cerebral convolutions softened. 

CiSNEBOs: (1) Frontal sinusitis. Evacuation of ethmoid operation for brain 
abscess. Disintegration large portion right frontal lobe. Death from menin- 
gitis. 

MiLXJQAN, W. (1) Left frontal and ethmoidal sinus disease. Supraorbital in- 
cision. Nasal drainage. Abscess left frontal lobe. Extensive basal menin- 
gitis. Death. 

Denkeb: (1) Pain left temple and eye. Intranasal operation for left frontal 
sinusitis and ethmoiditis. One month later external operation. Headaches. 
Somnolence. Blurring left optic disc. Posterior wall frontal sinus removed. 
Epidural mass exposed. Dura incised. Brain incised and abscess evacuated. 
Recovery. 

Pfinost, a. 0.:' (1) Ethmoidal involvement. Head pains on side of orbit. 
Convulsion. Sudden death. Post-mortem showed large encapsulated abscess 
in frontal lobe. Path of infection through blood vessels. 

Jessamon, L. W.: (1) Tenderness over left frontal sinus and ethmoids. Nasal 
operation. Temperature. Thick speech. Aphasia. Paresis right arm. Com- 
plete paralysis right hand. Posterior wall frontal sinus removed. Congestion 
optic disc. Aphasia increased. Third operation. Subdural abscess. Death. 
Autopsy showed dura thickened especially over ethmoid and discoloration over 
ethmoid bone. 

Adjacent Fbontal Lobe Abscess fbom Fbontal Suojs. 

CiSNEBOS: (1) Latent sinusitis (acute) with complete obstruction of frontal 
canaL 

SoLowcEJOZTK and Kabbowski: (1) Chr. latent frontal sinus suppuration with 
intracranial complications in the form of epidural abscess. 

SoiiousBOE: (1) Empyema frontal sinus and anterior ethmoid cells compli- 
cated by orbital abscess and frontal lobe abscess. Improvement after opera- 
tion. Later dull and indifferent, loss of appetite, vomiting, retarded pulse. 
Craniotomy. Recovery. 

MoELLEB (Quoted by Schousboe) : (1) Left maxillary sinus empyema, orbital 
abscess; eUimoid cells and sphenoid cavity evacuated. During convalescence 
from operation sudden nausea and death. Frontal sinus empyema and frontal 
sinus abscess quoted as cause of death. 

Manasse: (1) Acute frontal sinusitis followed by left frontal, left temporal and 
left occipital abscess. 

EoKSTEUY: (1) Subperiosteal abscess at lateral end of left supraorbital mar- 
gin, 

Gbuknino: (1) Chr. suppuration of ethmoid cells and frontal sinus after nasal 
pneumococcus invasion which resulted in brain abscess. 

Phasing: (1) Left-sided frontal lobe abscess following empyema left maxillary 
sinus, frontal sinus and ethmoid cells from gangrenous purulent process of 
left nose. 

Steese: (1) Post-mortem showed abscess in left frontal lobe and perforation 
in posterior wall of frontal sinus. 

KoEBEi.: (1) Right frontal abscess after combination of mastoid, antrum, and 
frontal sinus suppuration. 
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:, 0.; (I) Infection nHHopbarytix and frontal sinufl, pua i , 
to outside causing external abseeBa ri|;Iit aide of forehead. Simultaneoual; 
inward progreseion of infeetion. Operation. Right frontal iinuB exposed. 
Frontal abscess found. Eight days later headache, vomiting. Wound re- 
opened for refilling of absceBs. Hernia cerebri. Ablation. Eecovery, 

White. J. A.: (1) Cbr. frontal sinusilis. Dullness of intellect. Operation 
disctoHed frontal lobe abscees. Unconacioueness. Lost use right arm and 
muscles of face. Second abscess found in Bolandic fisBure. Death. 

McCor, J.: (1) Pneumonia; swelling of eyelids one week later; inciaed. Fta- 
tiiloua opening showed eroded bone. Double ethmoiditis perforating both or- 
bital plates. Extension nccrosia frontal and forehead regions. Osteomyelitia. 
Epidural abscess left upper forehead. Nsiisea and vomiting. Cerebral symp- 
toms; paralyaia right side. Coma. Diaint^ration entire frontal lobe. 
Death. 

McCov, J. (second case) : (1) Pain left eye. Frontal sinus operation; coasider- 
able pun. Improvement, but almost constant headache and intermittent tils' 
charge of pus. Swelling left forehead and epidural abscesa found on incision. 
Headache, drowainesa, nausea, vomiting. Osteomyelitis. Ethmoid labyrinth 
thoroughly removed. Convulsions. Wound re-opened and multiple abeceaaea 
found. Section of bone removed from temporal r^ion. Hernia cerebrL 
Gradual recovery. 

EUBD. L. M.; (1) Cbr. ponsinusitis; epidural abscess; frontal lobe abscess; 
meningitis; death. 

Faooe, C. H.: (1) Empyema frontal sinus. Radical operation. Headache; 
apathy. Subnormal temperature; abscess left frontal lobo. Death. Post-mor- 
tem showed abscess nearly to anterior horn of lateral ventricle. 

EEniGB: (!) Acute right-aided frontal sinus inflammation. Tbree operations- 
In third large abscesH extending close to lateral ventricle evacuated. Death 
flvD days later. 

Laubcb, M. p.: (1) Chr. frontal sinusitis. Operation. Posterior bony wall 
intact. Infection of brain through venous or lymphatic channels. AbaccM 
frontal lobe. Recovery. 

Caboill, Turner, and Thomas; (1) Orbital cellulitis incised. Later irritability 
and optic neuritis. Frontal ainus opened. Posterior wall necrotic. Brain 
covered with granulations. Absce.is frontal lol>e evacuated. Recovery. 

FRiiVDENTHAi., W.i (1) Acute frontal sinusitis. Headache. Nasal discharge^ 
(Edema ri(;bt eye. Posterior wall of sinua eroded. Conviilsiona left side. 
Death several days later. 

Kawlino, L. B.; (I) Frontal headache. CTMema right upper eyelid. Coma. 
Paralysis left aide of body and face. Vomiting. Optic neuritis. Operation. 
Abscess found. Recovery. Two later operations for return of symptoms. 
Headactie. Left hemiplegia. Marked hernia. Frontal sinus contained carious 
bone. Recovery. 

Mayer, II.: (1) Radical sinus operation for left-aided frontal sinus empyema. 
]>?ath. Frontal abscess. I'urulcnt meningitis. TbromboBis of sagittal and 
cavernous sinus. Bone intact. Infection occurred by way of blood voaseli. 
Veins o{ roof of frontal sinus filled with pus and coagulated blood. 

Hauhbsfahs; (1) Left-sided frontal sinus empyema and frontal lobe abscess. 
Symptoms of brain pressure eight weeks later. Operation. Abscess found 
in posterior pole of tower frontal convolution. Recovery. Infection occurred 
by way of venous channel. 

RoEFKE: (1) Left frontal sinuB and maxillary suppuration. Subperiosteal and 
extradural abaceas. Second operation frontal lobe abacess. Death. Probable 
rupture into lateral venlriclcs. 

RoEFKB. (second case): (1) Bilateral frontal sinus suppuration. Osteomjelitla. 
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Frontal lobe abscess. Meningitis. Three operations. Abscess bad ruptured 
into meninges and into the lateral ventricle. Death. 

HomiAifN, R.: (1) Bilateral chr. sinus suppuration. Multiple brain abscess. 
Left-sided traumatism. Two operations. Recovery. Recurrence five months 
later. Death. Post-mortem showed infection by lymphatics. 

QoRiS: (1) Chr. frontal sinusitis; fever, vomiting, convulsions. Operation. 
Evacuation extradural abscess. Death. Post-mortem showed frontal lobe 
abscess. 

GoBis (second case): (1) Chr. frontal sinusitis. Meningitis. Death three days 
after operation for extradural abscess. Post-mortem showed frontal lobe 
abscess (subdural). 

CiSNEBOS: (1) Frontal sinusitis. Evacuation of ethmoid. Operation for brain 
abscess. Disintegration large portion right frontal lobe. Death from menin- 
gitis. 

Sbifebt: (1) Bilateral empyema frontal sinus. Removal nasal polyps. Death 
five days later. Post-mortem showed abscess right frontal lobe. Continuity 
infection posterior wall through lymphatics or blood vessels. 

MnxiQAN, W.: (1) Left frontal and ethmoidal sinus disease. Supra-orbital 
incisions. Nasal drainage. Abscess left frontal lobe. Extensive basal men- 
ingitis. Death. 

MnxiOAN, W. (second case): (1) Left frontal and maxillary sinus disease. 
Supra-orbital incision. Alveolar drainage. Abscess left frontal lobe. Exten- 
sive basal meningitis. Death. 

Gabiput: (1) Acute frontal sinusitis; orbital phlegmon. Two operations. 
Death. Post-mortem showed abscess frontal lobe at level of meningeal and 
bone lesions. Microscopical abscess on cortical surface of brain. Incipient 
osteitis orbital roof. 

Reinhabd: (1) Left-sided frontal sinus suppuration and frontal lobe abscess. 
Extradural abscess. Meningitis and brain pressure after operation. I^ss of 
consciousness. Death. Post-mortem showed behind extradural abscess one 
on floor of second left frontal convolution. Layer of healthy brain tissue 
between. 

Linden : ( 1 ) Empyema left frontal sinus. Brain abscess. Death. Post-mortem 
showed dura and pia adherent. Thick-walled abscess. No direct communica- 
tion between abscess and sinus. Path of infection — sequestration of posterior 
wall. 

Paunz, M.: (1) Acute left frontal sinusitis. Headache and vomiting. Dilated 
sluggish pupils. Venous hyperemia of eyegrounds. Operation. Bulging dura; 
incision of dura and brain substance. Pus aspirated. Death. 

Hehzfeld, J.: (1) Corysa. Left-sided frontal headaches. External operation. 
Posterior wall frontal sinus carious and removed. Epidural abscess found. 
Dura incised. Subdural abscess evacuated. Fistula in frontal lobe of brain. 
Recovery. 

Denkeb: (1) Pain left temple and eye. Intranasal operation for left frontal 
sinusitis and ethmoiditis. One month later external operation. Headache, 
somnolence, blurring left optic disc. Posterior wall frontal sinus removed. 
Epidural abscess exposed. Dura incised. Brain incised and abscess evacuated. 
Recovery. 

Trautmann: (1) Empyema left frontal sinus. Perforation into orbit and 
anterior cranial fossa. Abscess left middle frontal lobe. Caries orbital roof. 
Death two weeks later. Post-mortem showed dura adherent to left frontal lobe 
and brain. Perforation of posterior wall. Circular orifice in bone communicat- 
ing with frontal sinus. 

Wilson: (1) Abscess frontal sinus and frontal lobe. Perforation external and 
internal walL Death. 



266 BRAIN ABSCESS 

jBSSAMOir, L. W.: (1) Tenderness over left frontal iinuB and ethmoidB. 

operation. Temperaturi>i thick epeech. Aphasia. Paresis right arm. Com- 
plete parnlysia right hand. Posterior wall frontal einua removed. CDngvetlon 
optic disc. Aphasia increaaeil. Third operalion. Subdural ahsceaa. Dealii. 
Post-inort*m showed dura thickened, especially over ethmoid, bji 
tion over ethmoid bone. 

FUONTAL LuUE ABSCBSS WITH OXUITAL CoUPLICATlOHS. 

Nonne; (1) Choked disc from neuritis optica, 

ScHOWSBOE: (1) Empyema frontal sinus and anterior ethmoid cells compli- 
cated bj orbital abscess and frontal lube abscess. 
Modxeb: (1) Left muKillary sinus empyema and orbital abscess; etlunoid 

cells and sphenoid. 
EAr.LETON: (I) Gase XXI. D. MeS., Chapter Seven, p. 111. 

Eckstein : ( 1 ) Siibperiosteal abscess at lateral end of left supra-orbital margin. 
Gbuening : ( 1 ) Chr. suppuration of ethmoid cells, pneumococcic, involving n&sal, 

ethmoid, orbit, and brain. 
Steesb: (I) Pain in both eyes; dimness of vision and vomiting; abscess left 

frontal lobe. 
Stebsb (second case): (1) Abscess at upper end of fissure of Rolando and 

another in occipital lobe. 
Lee, J. M. ; ( 1 ) Trnuniutic. Penetrating foreign body above eyelid (right upper) 

and passed through sphenoidal lisBUre into frontal lobe. 
von SchbOdek: (I) Right frontal abaeess after right retrobulbar phlegmon. 

Incision orbital margin; voided much thick pus. 
Kreckl; (1) I«ft frontal abscess after nasal discharge of pus and polyps. 

Operation for swelling above left eye and weeping listuU. Frontal sinus 

filled with pus. Pain in occipital region. 
Zdekaub: (1) Left-sided ptosis after traumatic penetrating wound of left aide 

of head from which pus discharged. 
REDTENBAcnEK; (1) AbscesB apcx frontal lobe after abscess left upper eyelid. 
ZiBU: (1) Frontal lobe abscess coming laterally from optic nerve and showing 

cellular tissue of orbit congested. (Cavernous Sinus.) 
BoBBLiDS: (1| Traumatic puncture upper eyelid. Epileptiform aeiiures and 

other cerebral symptoms. Twitching more marked left arm and leg. Incision 

in upper eyelid. Drainage tube; recovery. 
Williamson : ( 1 ) Abscess right frontal lobe after influenza with profuse nasal 

discharge and frontal and occipital headache. Optic neuritis right eye. 
Wbichsblbauu : ( 1 ) Abscess right upper eyelid. Eyeball intact. Pus ia 

right maxillary and frontal sinus and between posterior wall of right frontKl 

sinus and dura mater. Pachymeningitis and leptmucningitia and brain abscefla. 
Rhtton, J. C: (1) Abscess right frontal lobe after incision with evacuation of 

pus along upper eyelid for right orbital cellulitis. Right orliital plate necrosed. 

No direct communication between pus from orbit and cerebral abacess. 
Kbapp; (1> Abscess left frontal lobe after orbital phlegmon which was incised 

and pus evacuated. Base of frontal lobe over orbital margin yellowisli i 

color and adlierent to dura mater. Some pus ilnkes on dura. Orbit free £ 

Bous<jt;ET ; ( 1 ) Acute empyema right frontal a\t0- ''^^perioste* 

abacess and necrosis frontal bone. Puncture of^p 

filled nitb cheesy pus. 
Stuonds, C. J.: (1) Chr. suppuration eihi 

meningitis. Post-mortem shniviil two abscefs 

Dura mater beneath frontal lobe adherent t 

Uteral ventricle. Extension to orbit 
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BruORDS, C. J. (aecond case): (1) Chr. iuppuration ethmoidal and frontal 
BinuBEs with absccas left frontal lobe. Influenza. Nasal diacharge. Operation 
for Buipected subdural or cerebral collection. Death cerebral infection from 
etiimoid sinua. Extension to orbit. 

BcitAerca, H,: (1) Orbital phlegmon with death from meningitis. Post-mortem 
showed abscesB. Destruction right ethmoid labyrinth rupturing through lamina 
pnpyrarcB. resulting jn osteitis and periostitis of orbit. Lnter pa cliy meningitis 
and purulent leptomeningitis. Death. 

STHUTCKEif, H. J. L. (second case): (1) Right>sided headache with rapidly 
developing irdema of surroundingB right Cfe and protrusion of eyeball. Ethmoid 
cells opened and most of them removed. Large abscess behind eyeball opened. 
Laler rigidity nap? of neck; vomiting. Anotlier operation and another abseeaa 
found. Recovery with partial amnesia end persistent losa of smell on right 

AfANASSK: (1) Acute accessory sinus suppuration which led to enormous orbital 
phlegmon. Frontal sinus revealed pus during alter treatment. Cerebral 
sj-mptoms in form of vomiting, headaches, fever. Frontal sinus diseased and 
closed ethmoid cell found attached to its posterior wall. Three operations 
and at lust frontal lobe brain abscess found under this frontal ethmoid 
cell. Suppurative process passed from this frontal ethmoid cell to bone and 
tb«n to cranial contents, through preformpd vascular channels. Recovery. 

UrFENOBDE, W.; (1) Ciena and left-sided frontal sinus and ethmoid suppuration 
leading to orbital phhgvuM through fistula. Operations (2) revealed extra- 
Jurnl nlwfi'Bs and frontal sinus uIibcphs. Two months later frontal abscess and 
meningitis after rupture of frontal lobe abscess into ventricle. Death. 

Maffbi: (1) Partial loss of vision followed by vomiting and severe headache. 
Incipient ncuroretinltis. Later pains in nape of neclc and rise In temperature. 
Death from asphyxia. Spontaneous discharge of pus from left nostril and 
filling throat. No operation. No autopsy, but author believed disease to be 
in frontal lobe. 

>1e:l'ki»h; (!) Bilateral frontiil sinusitis with abscess right frontal lobe. Sud- 
den pain left eye. Operation left frontal sinus. Recurrence severe headache 
and Budilen death in collapse. Post-mortem showed abBcess right frontal lobe 
with delicate membrane. Cranial sinuses free from pathological changes. 

PiFS-L, O.: (1) Chr. left-sided frontal sinusitis and e»3phtkalmo». Radical 
operation. Removal orbital roof and incision of exposed dura. Frontal lobe 
adlierent to orbital roof and frontal abscess found at autopsy. 

ELScnmG, A.: (1) Chr. tulwrculous tumor, lachrymal gland right eye. Opera- 
tion, extirpation of tumor with temporary resection of lateral orbital walL 
Death four weelte after. Abscess found in right frontal lobe directly abov* 
baeo with circumscribed adhesion of meninges. 

Elschnio, a. (second case): (1) Phlegmon left upper eyelid incised. Paresis 
right side and mental apathy. Operation left frontal abscess. Removal orbital 
roof and dura. Recovery. 

Elscbrio, a. (third case) ; (1) Chr. frontal sinusitis. Incipient orbital phleg- 
mon. Radical operation after incision at upper inner orbital margin. Abscess 
found In frontal brain. Death. Autopsy showed aincess reaching to area of 
second frontal convolution. Incipient encephalitis remainder frontal lobe and 
adjacent temporal lobe. Purulent meningitis entire right cerebral hemisphere. 

Zeman», W.: (1) Chr. bilateral frontal sinusitis. Fistula through left eye- 
brow. Left'sided ethmoid cell suppuration. Radical operation left side. Sub- 
periosteal abscess cavity. Two n-ecka later operation rt. frontal sinus. Death 
in three days. Autopsy showed adhesion rt. frontal lobe to posterior surface 
of frontal sinus. Two deeper abscessea in frontal lobe behind superficial corti- 
cal abscess in white brain -substance frontal pole, and separated from cortioi 
absceM by layer of brain tissue. 
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McCov, J. (second case) : (1) Pnin left eye. Frontal sinus operstion; CMuid- 
erable pua. Improvement but almoBt canatant lieadBche, nud IntermitTol 
dUcharge of pus. Bwclling left forehead and epidural abscess found on in- 
cision. Headache, drowsineua, nausea and vomiting. Osteomyelitia. Ethmoid 
labyrinth thoroughly removed. Convulsions. Wound re-opened and multiplt 
absceascs found. Section of Irane removed from temporal region. Hernia 
cerebri. Gradual recovery. 

CoiTLTER, R. J.; (I) Trauma to left orbit (piece ot wood) through upper eyelid. 
Convergent squint and diplopia. Swelling ia orbit incised. Three tnonthi 
later apathj", losB of memory; subnormal temperature. Both eyes proptiwtd 
Paratyais left external rectus. Choked disc. Skull trephined. Frontal lob» 
absceag. Month later twitching rt arm and leg. Second abscess tappoL 
Recovery. 

Tatlor, F. Xi.; (1) Trauma to rt. eye. Superficial abscess opened one tnontt 
later. Headache, apathy, emaciation, optic neuritis. Parcaie left side of face. 
Stiffness back of neck. Vomiting. Incontinence of urine and feces. Operation. 
Rt. frontal abscess. Recovery with poor vision. Following year unconscioua, 
convulsions, death. 

Cabqili., TirBNEB, and TnolfAS: (1) Orbital cellulitis ineiaed. Later irrltabili^ 
and optio neuritis. Frontal sinus opened. Posterior wall necrotic. Brsln cov- 
ered with granulations, Abacess frontal lobe evacuated. Recovery. 

Rbih, W.: (1) Traumatic panophthalmitis. Bruin abscess. Incision of eyebalL 
Evacuation of pus. Headache, fever, coma; death from diffuse meningitis. 

OaufttT: (I) Acut« frontal Binusitis. Orbital phlegmon. Two operation!. 
Death. Post-mortem showed abscess frontal lobe at level of meningeal oad 
bone lesions. Microseopical ubsresa on cortical surface of brain. Incipient 
osteitis orbital roof. 

Piimz, M.; (I) Acute left frontal sinusitis. Headache and vomiting. Dilated 
sluttish pupils. Venous hyperemia of eypgrounda. Operation. Bulging durt. 
Incision of dura and brain substance. Pus aspirated. Death. 

Derkcb: (I) Pain left temple and eye. Intranasal operation for left frontal 
sinusitis and ethmoiditis. One month later external operation. Headadu^ 
somnolence. Blurring left optic disc. Posterior wall frontal sinus removEd. 
Epidural abscess exposed. Dura incised. Brain incised and abscess evacuated. 
Recovery. 

FsoirrAi. Loee Asbcesb AssocuTeD with Obtboutelitis. 

SOHWABACHi (1) Osteitis and osteomyelitis in petrous portion of temporal bona. 

BoLOWOEJOZTK, A., and Kabbowsei, B.: (1) Osteomyelitis of entire cranial 
vault. 

Ukubebs; (1) Osteomyelitis of diploe. 

Reuub; (1) Caries of frontal bone; dura adherent and greatly thielcened la 
neighborhood of absceas left frontal lobe. 

BouBQCCT: (1) Necrosis frontal bone and subperiosteal orbital abscess. Post- 
mortem showed rigbt frontal abscess. Sinus filled with cheesy pus. 

Iajbbers, K.! (I) Chr. frontal sinusitis and fistula right eyebrow, followed l^ 
osteomyelitis frontal bone and frontal sinus empyema. Abscess right frontal 
lobe which author believes had existed for eighteen months. 

McCoy, J.; (1) Pneumonia; swelling of eyelids one week later; incised. Fista- 
loua opening showed eroded bone. Double ethmoiditis perforating both orbital 
plates. Extension necrosis frontal and forehead regions. Osteomyelitis. Gph 
dural abscess left upper forehead. Nausea, vomiting. Cerebral symptoms. 
Paralysis right side. Crnna. Disintegration entire trontal lobe. Death. 

McCor, J. (second case). (I) Pain left eye; frontal sinus operation; considerabls 
put. Improvement, but almost conatant headache and intermittent diacturg* , 
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of pus. Swelling left forehead and epiduTkl atwceas found on inciaion. Head- 
ache, drowiinesB, nausea and vomiting. Osteon) jelitia. Ethmoid labyrinth 

tboroughly removed. Convulsinna. ^^'uu^d re-opencd and multiple abaccasei 
fiiunii. Keflion uf buiic rciiiovi'J from teiiiporHl rtnion. Hernia tcrebri. Grad- 
ual recovery. 
BoEPKB (second case): (1) Bilateral frontal sinus suppuration. OateomyelitJa. 
Frontal lobe abecesH. MeningitiB. Tbree operations. Absceas bad ruptured 
into meninges and into lateral ventricle. Death. 

Metastatic Fboktal Lobk Abscess. 

Canamajdb: (1) Idiopathic double abacesa frontal lobe; no hiator; of opera- 
tion. Death seven days after admisaion. Autopsy showed double frontal 
abacesa primary on right aide, extending through corpus calloaum Into left 
frontal lobe. Meninges showed no evidence of involvement. Nu diagnosis 
until autopay. 

SciiWABACH: (I) Left-sided otitis media followed by headache and vertigo. 
Abscess in right frontal lobe found at autopsy with "granulating congeiitcd 
capsule several ram. thick. Extensive purulent disintegration left petrous 
bone: labyrinth extensively diseased; complete rupture labyrinth capsule. 
Osteitis and osteomyelitis in petrous portion temporal bone. First symptom 
hardness of hearing left ear: Ave weeks later headache with disturbance of 
equilibrium in form of vertigo and tottering gait. Onset is not fully reported. 

LoMDARD, Bloch, and Modlosquet: ( 1 ) Operation for Icft-sidod chronic ear sup- 
puration, Epilepsy with symptoms of intracranial hypertension suddenly five 
years later. Squama trephined and temporo- sphenoidal lobe punctured. Next 
day left-sided hemiparesis with bypestheaia and disappearance of cutaneous 
and tendon reflexes same aide. Five days later second intervention with tre- 
phining of occipital bone and puncture of cerebellum. Death following day. 
Autopsy showed absceas rt. frontal lobe. 

Picc)u£: (1) Influenza without pulmonary complications, but with severe pain 
in right ear and profuse suppuration. Three months lalcr pain returned with 
great severity. Violent hemicrania, progreasive loss of strength, riae of tem- 
perature. Mastoid process slightly tender on preasure, and It was decided to 
perform exploratory trephining operation on mastoid process. Next day rise 
of temperature, delirium, blunted intelligence and complete left-aided hemi- 
plegia. Mastoid process trephined; no pus. Hernia cerebri. Intracerebral 
abscess in front of Rolandic fissure. Autopsy showed generalized encephalitis 
and second smaller focus of pus behind llrst. 

Stixse: (1) Metastatic from lung. Abscess at upper end of fissure of RoUnito; 
another in occipital lobe. 

ReiUEa (second case) : ( 1 ) Rickets, headache, rigidity nape of neck, contracture 
right arm, lett-slded facial paralysis, convulsions, convergent strabiamus, nys- 
tagmus, fever; idiocy. Autopsy showed frontal convolutions right anterior 
lobe entirely flattened and altnost completely transformed into absceas which 
had already ruptured into right lateral ventricle. Left anterior lobe con- 
tained central abscess bim of walnut. 

BmENS, T. P.: (1) Deafnesa rt. ear. Intermittent purulent discharge. Tender 
mastoid. Badtcal operation. Sixteen days later profuse hemorrhage from 
middle ear cavity. After convulsions headache, slupor. coma. Later, attack 
of typical ■lacksoninn epilepsy. Incision through dura revealed pus. Hernia 
of brain fliling bone wound. Death some days later. Autopsy showed subdural 
abscess over rt. hemisphere. Large abscess also occupying moat of rt. frontal 
lohe with spontaneous discharge into subdural space. Author believes case 
to be of otitic origin, 

HisscHBUO, O.: (1) Metkitatic brain abscess following Bbaceta bronchial 
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glands. Fiatula from broken down glands to esophagus. Death from purnlent 

meningitis. Autopay showed abacesa rt. frontal lobe and sever*! smaller 

absceases. 
Stuckt: (I) Acute otitis right ear. Syphilis, Metastatic abscess left frontal 

lobe. Very chronic as shown by firm capsule. Death from meningitis. 
Johnston : ( 1 ) Left-aided frontal sinusitis. Operation showed healthy bone. 

Sudden death four weeks later, Large abscess left Irontal lobe, evidently 

present previous to operation. Membranous capsule. 
ScHOBSTGiN; (1) Tuliercutosis. BroncUiectatic cavities. Facial paralysis left 

side. Muscular spasm and later hemiplegia rt. side. Death three days later. 

Autopsy showed two abscesses frontal lobe. 
ScaoasmiM (second case): (1) Tuberculosis. Bronchicctatic cavities. Dull- 
ness and apathy. Death. Post-mortem showed abscess rt. frontal lobe. 
Laubuii. M. p.: (1) Chr. frontal sinusitis. Operation. Posterior bony wall 

intact. Infection of brain through venous or lymphatic channels, Abaceea 

frontal lobe. Recovery. 
Webtheim: (1) Fever; headache; discharge from nose. Tumor over right eye. 

Incision voiiled pus. Sinus wall roughened. Death. Post-mortem showed 

abscess right frontal lobe. Necrosis posterior wall. Circumscribed paehf- 

meningitis. 

Fbo.ntal AB8CE88 IN Oppositb Lobb (Metastatio). 

CASAXAJOk: (1) Idiopathic. Primary in right frontal lobe and extending 

through corpus callosum to left frontal lobe. 
SciTWABACH: (1) Left otitis media previous to abscess in right frontal lobe. 
LoMUMUi, Bi/x.:!!, and Moulououet : (1) Left chr. ear suppuration previous b> 

right frontal abscess. 
NonNB; (1) Left tympanic suppuration previous to right frontal abscess. 
MeUBIWB: (I) Left-sided frontal sinusitis previous to right-sided frontal lobe 

abscess. 
Heiuait, Th.: (1) Bilateral empyema, antrum of Highmore, and left-sided 

frontal sinuaitis. Bilateral earache. Severe headache and vomiting. Sudden 

death. Autopsy showed extradural abscess. Right lobe and both frontal 

sinuses, ethmoid and ma^iillary sinus, filled with pus. Abscess with stalk. 

Diffuse meningitis. 
BT0CKT, A.T (1) Acute otitis right ear. Syphilis. Metastatic abscess left frontal 

lobe. Very chronic as shonn by firm capsule. 

Feontal Lobe Aascvss of Aubai. Obiouh (Mbtahtatic). 
ScEWABACH: (1) I>eft otitis media previously to right frontal lobe abeceaa. 

Extensive disease in labyrinth. 
LoMBABD, Bloch. and MouLUUQtitn': (1) Lett chronic ear suppuration previous 

to right frontal abscess. 
NONNE: (!) Contraction of left tympanic membrane. 
Picqni; (!) Intracerebral abscess after right mastoid symptoms and submenin- 

geal colieetions, supervening on influenza. 
Bbbens: (!) Subdural abscess in right hemisphere and second in larger portion 

of frontal lolie. 
Edgbel; (I) Mastoid, antrum, and frontal i 

previous lo abscess of right frontal lobe AIwcm 
Bescns (second case): (II Deafness rig'' 

charge. Tender mastoid. Radical operalio 

rhage from middle ear cavity. Convulsion 

attack of typical Jacksonian epilepsy. J 
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Hernia of brain filling bone wound. Death some days later. Autopsy ibowed 
subdural abscess over right hemisphere. Large abscess also occupying most of 
right frontal lobe with spontaneous discharge into subdural space. Author 
believes case to be of otitic origin. 

8TU0KT, A. : ( 1 ) Acute otitis right ear. Syphilis. Metastatic abscess left frontal 
lobe. Very chronic as shown by firm capsule. Death from meningitis. 

HuBBABD: (1) Ozena. Acute mastoiditis. No operation. Two months later 
mental dullness and headache. Mastoid tenderness. Death. Post-mortem 
showed abscess centre frontal lobe. Dura adherent to under surface right 
frontal lobe. 

Tbaxtmatio Fbontal Lobe Abscess. 

HomiANN: (1) Multiple brain abscesses (4) following bilateral traumatic 
frontal sinus suppuration. Non-penetrating. 

Steese (fourth case) : (1) Fracture base of skull. Six months later pain over 
right eye. Apathy and left hemiplegia. Autopsy showed large abscess right 
frontal lobe. 

Stebsb (sixth case) : (1) Two abscesses frontal lobe. Laceration of cerebellum. 
Fracture of skull. 

Steese (seventh case): (1) Bullet removed from head. Entire frontal (rt.]^ 
lobe honeycombed with abscess cavities. 

KoEHLES: (1) Struck forehead against file which penetrated frontal bone. Ab- 
scess left hemisphere. Cavity communicated with opening in frontal bone and 
with left ventricle. Third and fourth ventricles also contained pus. 

Lee, J. M. : ( 1 ) Fell on stub of weed which penetrated upper eyelid, and passed 
through sphenoidal fissure into frontal lobe of brain. 

Zdexaueb: (1) Nail penetrated left side of head resulting in right hemiplegia, 
left ptosis; pus wound over left temporal bone. Puncture of dura. Drainage. 
Recovery with paresis left hand. 

Borelius, J.: (1) Traumatic puncture upper eyelid; epilepsy; twitching more 
marked left arm and leg; other cerebral symptoms. Drainage tube inserted 
after deep incision in upper eyelid. Recovery. 

Wtss, O.: (1) Traumatic abscess involving entire frontal lobe. Sudden onset. 
Severe pain followed by twitching right arm and leg. Later paralysis right 
arm and leg. Fever. Enlargement of head. Coma; convulsions during which 
child died. 

YouL: (1) Traumatic abscess after temporal wound with later cerebral symp- 
toms. Vomiting, convulsions and death. Brain tissue found to be disorgan- 
ized. Abscess communicated with lateral ventricle. 

Apeblo: (1) Traumatic penetrating abscess left frontal lobe; craniectomy with 
recovery. Second operation which revealed solution of continuity. Drainage 
with gauze and glass tube. Later cerebral hernia. Recovery. Complete cica- 
trization. 

MaoEwen, Wm.: (1) Trauma to forehead. Unconscious. Headache, somno- 
lence, vomiting, profuse perspiration. Patellar reflexes diminished. Pupils 
unequal. Paresis left internal rectus. Bilateral optic neuritis. Convulsions 
both arms. Operation without narcosis. Abscess frontal lobe. Gradual im- 
provement all symptoms. 

MacEwen, WJi. (second case): (1) Trauma of forehead. Headache; wound; 
roughened bone. Somnolence, vomiting, temperature, chills, convulsions. 
Aphasia for an hour. Paralysis rt. side improved after several hours. Diag- 
nosis, abscess in third convolution. Operation refused. Death. Autc^sy 
showed extradural exudate. Hyperemia of dura. Abscess frontal lobe one 
inch from surface. 

KiNNEDTf Fosteb: (1) Traumatic, non-penetrating, right fronto-parietal rcgUuL 
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Hendacho and irritabilit;. Optic neuritis left Bide. Slight left farial 

Lnas of amell, right side. Gmdtial inFrea.eing left hrmiplegio. OperBtias 

showed larfje abBcesa in frontal lolie. Recovery. 

Sachs. E.: (11 Trauma lo forehead. Dull and irritable. Paralyaia right »nii 
and leg. Lumbar puncture yielded clear lluid. Unconsciousnese. Convulaiuci. 
VeaseU left retina tortuous. Opcratiun. Frontal lobe abscess found and 
drained. Recovery. 

Dauate, H.: (1) Frontal abgccBs following fatigue and bonibardment. Patient 
soldier under observation for aatlienia and beadache, with symptoms of abell- 
eiiock. Death. Autopsy showed interlobar absceas right front«I lobe. Dun 
adherent to pia at level of right frontal lobe. 

CoiiLTXX, R. J.: (1) Trauma to left orbit through upper oyelid. (Piece of 
wood.) Convergent squint and diplopia. Swelling io orbit incited. ThrK 
monthe later apathy. Loss of memory, subnormal temperature. Both eyc« 
proptosed. Paralysis left external rectus. Choked disc Skull trephinvd. 
Frontal lobe abscess. Month later twitching right arm and l«g. Second 
abscesB tapped ; recovery. 

FciiaEEI: (1) Trauma left side of head. Operation showed periostitis paattfUir 
walL Sudden death tour w(*1ch later. Post-niortem showed left frout&l ab- 
scesa. No symptoms during life. 

Tatlob, F, L. : (I) Trauma to right eye. SuperHcial abscess opened one month 
later. Headache, apathy, emaeiation. Optic neuritis. Paresis left side of 
face. Stiffness back of neck. Vomiting. Incontinence, urine and tecca. Opera- 
tion right frontal abscess. Recovery with poor vision. Following yeax, un- 
conscious. Convulsions. Death. 

Etockt; (1) Traumatic ethmoiditis. Meningitis. Abscess frontal lobs. No 
localising Hymptoms. Death. Poet-miirtem showed necrotic cribriform plKt& 
Fracture tlirough table left frontal sinus. Cerebral convolutions BofteDfid. 

HOETUANN', B.: t') Bilateral chr. sinus suppuration. Multiple brain al 
Left-sided traumatism. Two opcTstionB. Becovery. Recurrence five 
later. Death. Post-mortem showed infection by lymphatics. 

Reis, W.: (1) Traumatic panophthalmitis; brain abscess. Incision of 
Evacuation of pus. Headache, fever, coma; death from diffuse meningil 
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Cabamajob: (1) Extending through corpus callosum to left frontal lobe j 
right. 

Lombard, Block, and Mohlouguet : (1) Left otitis developing right frontal 
alisccss. TiiromlHtpblcbitig from sinus, extending along course of a cerebral 
vein, or arterial or venous embolus from primary infectious focus. 

PaetsiNO: (1) Gangrenous suppurative process in left nose and cavities, cau«- 
ing a. circumscribed necrosia of dura over lamina crihrosa. Pia vein paaeing 
along lower side of frontal lobe became involved and probably further on 
thrombotic. Entrance of infective process through this vein and the lympb 
tracts into frontal lolw. 

Nomse; (1) Syphilis, alcoholism, albuminuria, and left tympanic contraction 
previous to rt. frontal abscess. Two months l>efore admission to hospital head- 
ache, apathy, stupor, gradual right-aided hemiparesis. Complete paralysis rt. 
side after 3 months and death. Autopsy showed orchitis fibrosa left side. 

CiSNEBOB: (1) niroiigh lymphatic and blood route. 

Hoffuarn: (1) Multiple traumatic (4). Three abscesses on left Bide of dura in 
brain suijatanec — "possibly caused by way of blood vessels or Ijmphatioa." One 
of four frontal lolie abacesseB commtiuicsted with left ventricle. 

MBrsEBS (second case): (1) Second case. I^eft-sided frontal sinus empyemft 
ruptured through septum and gave rise to similar empyema on rt. side. Losfi* 
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tudinal sinua and later parLeUl emisBary vein were infected by way of vdni 
unil Crontul iliploe and elooeU by thromboeiB. 

Zeuatiit; (1) By continuity. Case of meningUifl. Three absccBsea, one of rigbt 
lobe. BUperflcial cortical, and two cominuni eating dcep'Seated abBceasas. 

VAUOeaacwiB^ : ( 1 ) Anomaly of ethmoid ainus tbrough which inlection oc- 
curred. Large absccas left frontal lobe. 

GmiEHlNS; (1) Nasal, ethmoid cells, orbit and brain. 

pBEYBiKor (1) QangrcDuus purulent process in left nose, and cavities gave riw 
to circumscribed necroais of dura and pia over lamina cribrosa; pial veins be- 
came involved in disease, and thrombosed, and infective process entered through 
the vein, and the concomitant lymph tracts into the frontal lobe. 

Koehleb: (1) Traumatic abscess left hemisphere. Cavity communicated with 
opening in frontal lobt- and with left ventricle. Third and fourth ventricles 
also contained pue. I'us had penetrated through foramen ol Monro into right 
ventricle. 

Lek, J. M.; (1) Traumatic penetrating foreign body, passed through upper eye- 
lid and sphenoidal fissure into frontal lobe of brain. 

Sli.DC: (1) Empyema ethmoid cells and frontal sinus, followed by two abscesses 
both frontal lobes. Perforation of posterior and lower wall. 

VON ScHROEDEB: (1) Caries of orbit or ethmoid cella. Rt. frontal abscess after 
right retrobulbar phlegmon. 

ZiBU : { 1 1 Frontal lobe abscesa. Post-mortem sliowed cellular tissue of orhit 
congested and abscess laterally from optic nerve. 

Scuindleb: (1) Left frontal abaeess following inflammation o( frontal sinua. 
Perforation of posterior upper wall. Post-mortem ahowod large abaceas in 
second and third left frontal convolution. 

DoKELiUB, J.; (I) Traumatic puncture of upper eyelid. Epileptiform seizures 
and other cerebral symptoms. No paralysis, but twitching more marked left 
arm and teg. Incision upper eyelid and probe passed through roof of orbit and 
frontal lobe. Drainage. Recovery. 

Weiciiselbauu : (1) Influenxa. Swelling right upper eyelid; eyeball intact. 
Abscess rt. upper eyelid. Pus right maxillary and frontal sinua and between 
posterior wall of frontal ainus and dura mater. Process originated from max- 
illary and frontal sinus where purulent pachymeningitis and leptomeningitis 
developed with brain absceaa, 

Rentor, J. C: (1) Abscess rt. frontal lobe after incision with evacuation of pus 
along upper eyelid for right orbital cellulitis. Right orbital plate necrosed. 
Dura inflamed over this area. Abscess cavity lined with distinct membrane, 
and there was no direct communication between the pus from orbit and the 
cerebral abscess. 

KriAPF: (1) Absceaa left frontal lobe after orbital phlegmon which was incised. 
Base of frontal lobe was adherent to dura mater; dura was bluish covered 
with pua (takes. Orbit free from pus. Communication existed between orbit 
and dilated frontal ainus. 

REtasEBr (1) Abacesa left frontal lobe with cerebral symptoms, and bono dis- 
ease. Extensive caries frontal bone. 

KEtBSca [second case) ; (1) Abscess left anterior lobe and also abscess right 
lobe which was fluttencd. and absceaa had ruptured into right lateral ventricle. 

BoitaQUCT; (1) Acute empyema right frontal sinus and subperiosteal orbital 
abscess and necrosis trontsl bone. Perforation in cranial cavity (posterior 
and inferior wall). 

Maas, H. : ( 1 ) Nasal polypi and naaopharyngeal polyp removed. Apathy, ver- 
tigo. Enophthatmos. deliriujn. death. Poat-mortcm showed dura at base of 
skutl covered with pua. Absveea in frontal lobe of brain above ethmoidal 
region. Lamina cribrnsa and upper surface of sphenoid destroyed. 

YouL: (1] Traumatic abscess at point oppoaite wound in temporal r^iOD. Sui- 
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rounding brain tissue much disorgtuiized. AbscesB comn]Unica.ted with lateral 
ventricle. 

BTMoyoe, C. J. : (1) Chr. aupptiratjon ot ethmoid einUB. Death from diffUK 
meaingitis. PoBt-mortcto showed tts'o abecesses uodcr surface left frontal lobe. 
Dura mater beneatli frootst lube edlierent to brain. Neither abscess opened 
lateral ventricle. Extension to orbit. 

Stuonds, C. J. (second case): (1) Chr. euppuration ethmoidal and frontal 
eiuusee with abaceea left frontal lobe. Intlucnza, nasal discharge. Operatioo 
(or suspected subdural or cerebral collection. Death. Cerebral infection from 
ethmoid. Extension to orbit. 

ScuAEFis, H.: (1) Orbital phlegmon with death from roeningitii. Post- mortem 
showed abscess. Destruction rt. etlimoid labyrinth rupturing through lamiim 
papyracea, resulting in osteitis and periostitis of orbit, 

Btbdtckkn, H. J. L.: (1) Severe headache; pus (row right nostrii. Frontkl 
sinus opened. Cerebral symptoms. Puncture cranial cavity. Drainage. Re- 
currence. Incomplete recovery with persistent amnesia. 

Stbutckeit, H. J. L. (second case) : (1| Right-sided headache with rapidly de- 
veloping (edema of surrouodinga of rigbt eye and protrusion of eyeba,ll. Eth- 
moid cells opened — most of them removed. Large abscess bcliind ej-eball 
opened; later rigiditj' nape of neck, vomiting. Another operation and another 
abscess found. Recovery with partial anmeaia and persistent loss of amell 
right side. 

Afbsix), O.: (1) Traumatic penetrating abscess left frontal lobe. Craniectomy 
with recovery. Second operation which revealed solution of continuity. Drcin- 
age with gause and glass tube. Later cerebral liemia. Recovery; complete 



Masasse: (1) Acute accessory sinus suppuration which led to enormous orbital 
phlegmon. Frontal ainus revealed pus during after- treatment Cerebral aymp- 
toms in form of vomiting, headache and fever. Frontal sinus diseased and 
closed ethmoid cell found attached to its posterior wait. At third operation 
frontal lobe brain abscess found under this f run to- ethmoid celL Suppurative 
process psssed from frontal ethmoid cell to bone and then to cranial eonteats 
through preformed vascular channels. Recovery. 

UiTGnoKDE, W.; (1) Oeena and Icft-eidcd frontal aiuus and ethmoid suppura- 
tion leading to orbital phlegmon, through listula. Operations (2) revealed 
extradural absceas and frontal einua abscess. Two months later frontal ab- 
scess, meningitis, after rupture of frontal abscess into ventricle. Death. 

MBUBDtSi (1) Bilateral frontal sinusitis with abscess rt. frontal lobe. Sudden 
pain left eye. Operation left frontal sinus. Recurrence severe headache and 
sudden death, in collapse. Post-mortem showed abscess right frontal lobe, with 
delicate membrane. Cranial sinuses free from pathological changea. 

Fbeudentrai., W.; (1) Acute empyema frontal sinus. Diffuse auppuration 
frontal lobe. Two operations. Died after second. No autopsy. In second 
operation catheter was introduced and struck only a lluid maaa. so that more 
than frontal lobe seemed bathed in pus. 

FaKUPEBTHAL, W. (second case): (1) InlluenEa frontal sinusitis. Extradural 
collection of pus. Abscess of frontal lobe. Two operations. Headache, IXe- 
colored bone Abscess between it and intact dura. Recovery. 

Fbecubnthai., W. (third case) : (1) Acute empj'ema sphenoid sinus. Infection 
extended to other accessory sinuses with abscess in temporal lobe. 

Mebtinb, p.: (1) Headache; incision for swelling of glabella. Operation subse- 
quently showed extradural abscess. 8nmc broken down brain tissue evacuated. 
Anterior wall of sinus necrosed and Sstntoua tract from sinus to extradural 



QnllKWALD, L.: (1) Oiena, empyema huth fi 
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posterior bIhub wall. Right- Bided pachymeningitia. AbacosB frontal lobe dis- 
covered eight daya after primarjr operation. Recovery. 

MuLLiN, W. v.: (1) Pain over frontal ginua and pua from nasofrontal ducta. 
I'ttter pUB from frontal BinuacB and pain across foreliead — ^more aevere left side- 
Sudden death. Autopsy showed abaceBB left frontal lobe. Necrosis extended 
from surface all the way tlirough frontal lobe and perforated into left lateral 
ventricle. 

BCBENB, T. P.; (1) Pansinusitis rt. side. Radical external, frontal, ethmoidal 
and sphenoidal operation performed. Gradual recovery. Three years later 
frontaj headache. Swelling of cicnlrix rt, frontal region. Incision through 
old frontal wound revealed frontal lohe absceBS. Author is convinced patient 
carried large collection of pus for months in frontal lobe, and that this was 
source of nasal trouble. 

Ei^OHNia. A.: (1) Chr. tuberculous tumor lachrymal gland right eye. Opera- 
lion. Extirpation of tumor with temporary resection of lateral orbital wall. 
Death four weeks after. Abscesa found in rt. frontal lobe directly above base 
with circumscribed adhesion of meiiingea. 

ELSccHra. A. (third case): (1) Clir. frontal sinusitis. Incipient orbital phleg- 
mon. Radical operation after incision at upper inner orbital margin. Abscesa 
found in frontal brain; dealh. Autopsy showed abscess reaching to area of 
second frontal convolution. Incipient encephalitis remainder frontal lobe and 
adjacent temporal lotic. Purulent meningitis entire right cerebral hemisphere. 

ZeUAKN, W.; (1) Chr. bilateral frontal sinusitiH; fistula through left eyebrows 
left-sided ethmoid cell suppuration. Radical operation left side. Subperiosteal 
abscess cavity. Two weeks Inter operation rt. frontal ainus. Death in three 
days. Autopsy showed adhesion rt. frontal lobe to posterior surface frontal 
sinuB. Two deeper abscesses in frontal lobe behind superllcial cortical abscess 
in white bra in -substance frontal pole and separated from cortical abscess by 
layer of brain tissue. 

Berkns, T. p.; (1) Deafness rt. ear; intermittent purulent discbarge. Tender 
mastoid. Radical operation. Sixteen days Inter profuse hemorrhage from 
middle ear cavity. Convulsions, headache, stupor, coma. Then attack typical 
Jacksonian epilepsy. Incision through dura revealed pus. Hernia of brain fill- 
ing bone wound. Death some days later. Autopsy ahowed subdural abscess 
over right hemisphere, t^rge abscess also occupying most of right frontal lob« 
with spontaneous discharge into subdural space. Case believed to be of otitic 
origin. 

LOBBKES, K.: (1) Chr. frontal sinusitis and fistula rt, eyebrow followed by 
osteomyelitis frontal bone and frontal sinus empyema. Abscess rt. frontal 
lobe which author believed had existed for eightc' 
was reached following fistulous tract. 

IIlBSCHS^o, O.: (1) Metastatic brain abscess follov 
Fistula from broken down glands to esophagus. 
gitis. Autopsy showed abscess rt. frontal lobe and several smaller absceases. 

McCoV, J.: (1) Pneumonia, swelling of eyelids one week later, incised. Fistu- 
toua openings showed eroded bone. Double ethmoiditia perforating both orbital 
plates. Extension necrosis frontal and forehead regions. Osteomyelitis. Epi- 
dural abscess left upper forehead. Nausea, vomiting, cerebral symptoms, paraly- 
sis rt. side, coma, disintegration entire frcmtal lobe. Necrosis and destruction 
of inner plate leading to epidural abscess, thence to frontal lobe by way of 
blood vessels. Abscess enlarged insidiously invading lateral ventricle. Death. 

AfcCor, J. (second case) : (1) Pain left eye; frontal sinus relieved considerable 
pUB. Improvement, but almost constant heailache and intenaittent discharge 
of pus. Swelling left forehead and epidural abaccas found on incision. Head- 
ache, drowsiness, nausea, vomiting, osteomyelitis. Ethmoid labyrinth thor- 



ing abscess bronchial glands. 
Death from purulent n 
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oughlf removed. Convulaions. Wound re-opened and multiple abaMBaefl fon 

Section of bune removed from temporal region. Hernisi cerebri, marked choired 
digc. Gradual recoverj. Neerodis and destruction of inner plate leading to epi- 
dural abacesB and thence to frontal lobe by way of blood vessels. 

Faogis, C. H.: (I) Empyuma frontal ainuH. Radical operation; beadache, apathr. 
Subnormal temperature i abscess left frontal lobe. Deatb. FoBt-mortem 
ahowed sbaeeBB nearly to anterior horn o( lateral ventricle. 

KeiUEB: (I) Acute right frontal sinus inflammation. Three operations. In 
third large absccsa extending close to lateral ventricle evacuated. Death five 
days later. 

LA.UBUR, M. P.: (1) Chr. frontal sinusitis. Operation. Foalerior bony wall 
intact. Infection of brain through venous or lymphatic cliannels. Abgcesa 
frontal lobe. Recovery. 

Caboiix, Tchneb, and Tiiomar: (1) Orbital cellulitis inciaed. Later irritability 
and optic neuritis. Frontal sinus opened. Foeterior wall necrotic. Brun 
covered witb granulations. Aliscess frontal lobe evBcuated. Recovery. 

Fbkubksthal, W".: (1) Acute frontal sinusitis. Headache, nasal discbarge. 
(Edema rt. eye. Poaterior wall of uinus eroded. Convulaions left side. Death 
aevera! days later, 

Rawlino, L. B.: (1) Frontal headache; (pdema rt. upper eyelid. Coma; paraly- 
sis left aide of body and face. Vomiting; optic neuritis. Operitlion; abscess 
found; recovery. Two later operations for return of symptoms. Headache, 
left hemiplegia. Marked hernia. Frontal ainua contained carious bone. Re- 
covery. 

Stuoky: (1) Traumatic ethmoiditis, meningitis, abscess frontal lobe. No local- 
izing symptoms. Death, Poat-mortem showed necrotic cribriform plate. Frac- 
ture through table left frontal ainua. Cerebral convolutions softened. 

Mayes. H.: (l) Kftdiea) sinua operation for left-sided frontttl einua empyema. 
Death. Frontal abscess. Purulent meningitis. Thromboaia of sagittal and 
cavernous sinua. Bone intact. Infection occurred by way of blood veasela. 
Veins of roof of frontal sinua tilled with pun and coagulated blood. 

Hamuebfahb: (1) Left-sided frontal sinus empyema and frontal lobe abscess. 
Symptoms of brain pressure eight weeks later. Abscess found in posterior 
pole of lower frontal convolution. Recovery. Infection occurred by way of 
venous channel. 

RoEPKE: (1| Left frontal ainua and mamillary suppuration. Subperiosteal and 
extradural abaceaa. Second operation frontal lobe abscesa. Death. Probable 
rupture into lateral ventricle. 

RoEPKE (second ease) : (1) Bilateral frontal ainua suppuration. Osteomyelitis. 
Frontal lobe abaceaa. Meniiigltls. Three operations. Abscess had ruptured 
into meninges and Into the lateral ventricle. Death. 

HoFFUANN, R.; (1) Bilateral chronic sinus suppuration. Multiple brain abscesa. 
Left-sided traumatism. Two operations. Recovery. Recurrence five montha 
later. Death. Post-mortem showed infection by lymphatics. 

Seipebt: (1) Bilateral empyema frontal sinus. Removal nasal polypa. Death 
five days later. Post-mortem showed abscess rt. frontal lobe. Continuity infec- 
tion poaterior wall through lymphatics or blood vessels. 

Garipuv: (1] Acute frontal sinusitis. Orbital phlegmon. Two operations. 
Death. Fost-mortem sliowed obaecsa frontal lolw at level of meningeal and 
bone lesions. Microscopical abscess on cortical surface of brain. Incipient 
osteitis orbital roof, 

Rei.\haki>i (I) Iicft-aided frontal ainua suppuration and frontal \tHif absceas. 
Extradural abscess, meningitis, and brain F" ifter ope 

consciousness. Death. Post-niortfiu alion "trad 

on floor of second left frontal convolutir '^ea 

between. 





LramciT: (1) Empjenia lett frontal bIdus. Brain abscesB. Death. Poflt-iIiart«m 

abowed dura and pia adlirrcnt. I'hick-walled abacesB. No dirt-ct communieft- 

tion between abscesa and aintiB. Patb of infection Bequcetration of poaterlor 

vail. 

neBZFULO, J.: (1} Coryea. Left-sided frontal headache. External operation. 

Poaterior wail frontal sinua earioua end removed. Epidural abaceaB found. 

Dura incised. Subdural ab»ceaa evacuated. Fiatula in frontal lobe of brain. 

Recovery. 
WcttTHEiu: (1) Fever, headache, discharge from noae. Tumor over rt, eye. 

InciHiun voided pus. Sinus wall roughened. Death. Poat-mortem showed ab- 

aeesa rt. frontal lobe, nerrosis poaterior wall. Circumscribed pachyincningitis. 
Denkek: (1) Pain left temple and eye. Intrnnaaal operation for left frontal 

ainuBitia and ethmolditis. One month later external operation. Heaclachea, 

somnolence, blurring left optic disc. Poaterior wall frontal ainua removed. 

Epidural absceas exposed. Dura inciaed. Brain incieed and abscesa evacuated. 

Recovery. 
TBACTMANif : (1) Empyema left frontal sinus. Perforation into orbit and an- 
terior cranial foaaa. Abacesa left middle frontal lobe. Caries orbital roof. 

Death two weeks later, i'ost-morteni ahowed dura adherent to left frontal lobe 

and brain. Perforation of poaterior wall Circular orifice in bone c 

eating with frontal a* 
WiLsox: (1) Abscess frontal sinua and frmitBl lobe. Perforation external and 

internal wall. Death. 
ppiNGST; (I) Ethmoidal involvement, head pains on aide of orbit; convulsion, 

sudden death. Poat mortfm showed large encapsulated abaceaa in frontal 

lobe.^T'ath of infection through blood veaaela. 

Fhostai. Lobe Absceas Associated with Compucations. 

I»MBAB[i, Bloth, and Mouwu-ofET; ( I ) Operation right frontal lobe which 
yielded no piia Day after left-sided hemipareaia with bypeatlieaia and disap- 
pearance of cutaneous and tendon rellexea same aide. Second operation no 
nbacess found, but autopsy allowed right frontal abxcess. 

Norm;; ( 1 ) Kigbt -sided hemipareais of character of organic paralysia. Patellar 
reflex and Achillea jerk absent on both sides. Choked disc from neuritis 
optica. Disturbances in co-ordination, in standing and walking; ataxia of 
trunk muscles; abaeuce sense of smetl. Complete paralysis of right side liefore 
death. 

SoLOWCYCZTK, A., and Kabdowski, B,; (1) Intracranial. 

LeoAARD: (4) Intracranial. 

SciiousBOE; ( I ) Empyema of frontal sinus and anterior ethmoidal cells. Patient 
became dull and indifferent. Loss of appetite; vomiting; retarded pulne. 

MoELLEB: (1) Loft maxillary ainus empyema and orbital abscess. Nauseated 
after operation. Ethmoid cells and sphenoid. 

Manasse; (1} Frontal sinusitis. Intracranial complicationa short time after 
acute influenza; ainuaitis. Left frontal abaceaa, then left temporal; then intra- 
meningeat abscess in left occipital lobe. 

Eckstein: (I) Somnolence. Suppurative thromboaia of longitudinal ainua with 
extradural abscess. 

PlCtJuE: (I) Severe pains right ear. Mastoid tender on pressure. Intelligence 
blunted. Complete left-aided hemiplegia. Cerebral hcmin. Generalised en- 
cephalitis at autopsy. Smaller focus in addition to first alao found. 

Stekse: (1) Pain both eyes; dimness of vision. Mental dullness; delirium, 
stupor. Diiiiculty in swallowing and breathing. Frontal sinus disease showii 
by piMt-DiiirlenL Vomiting; urinary incontinence; conalipalion. Death. 

BixiaK (second caM): (!) Phthiaia wveral moaths. Paralytic stroke. Left 
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hemlpl^ia. Occasional chronic spasm left Bide with spasmodic conjugkt* 
deviation. Ankle clonua. 

Stixsb (third case): (1) Fracture of akull; vomiting; shallow reBpir»tion. 
Abscees right frontal lobe, 

Steebe (fourth case): (1) Abacees in left frontal lobe. Entire lobe softened. 
Headache; malaise; and chills. 

8TEE8B (flftb case): {1) Fracture of skutl. Spaama left aide of fftce and ex- 
tending to teg and arm. Abscess frontal lobe. Laceration of oerdielhuk 
Pneumonia. 

Steese (sixth case) : (1) Bullet removed from head. Headache; atvpari 
twitching right hand and leg. Slight paralysis left side. Difficulty in avil- 
lowing. Right pupil dilated and left contracted. Rigor. 

KoKRLES: (1) Traumatic (penetrating) abscess left hemiaphere. Vomiting. 
Coma. Swelling. Tremor left half of body. 

KoEBtL: (1) I'uBt-niortem showed rlglit cerebral hemisphere diatinctiv en- 
larged, as compared to left. Cavity at apex an<l base of medulla right frontal 

Lee, J. M,: (1) Traumatic (penetrating) — foreign body. Convulaions. Spasms. 
Bulging dura. 

Bafin : ( 1 ) Right frontal sinusitis and brain ubacesa. Congestion of brain. 

Tbatel; (1) Abscess frontal lobe after purulent discharge left noae and jiain in 
forehead and cheek. Rcmovat of polyps left noae. Hemiparcais right aide. 
Brain hernia. Convulsions. Removal of ethmoids. Death. 

TON ScHBOEDEB; (1) Rt frontal abaceas after rigbt retrobulbar phlcgmoD, 
Serous meningitis right liemiaphere. Necruais orbital roof. Dura under «b- 
aceaa inflamed. 

Kbecki: (1) Left frontal abscess after discharge of pus and polyps of nose. 
Operation for swelling above left eye and frontal sinus found filled with pua 
Chills, fever, left-aided hcadacbe. Pain in occipital r^ion. Apathy. Thicken- 
ing of dura mater. Soft meninges at base covered with pus. 

Zdbkaueb: (1) Puncture of dura after penetrating traumatic abaceas left side 
of head. Dura found to be fluctuating. Recovery with paresis left hand. 

Eedten BACHED : (1) Abscess apex frontal lobe after abscess left upper eyelid 
succeeding influenza. Chronic spaams. Headaclie; weakness right half o( 
body. Apathy; rigidity of neck. Pus in frontal sinus and necrosis of ila 
posterior wall. Dura adberent to this wall. 

Bo&ELius, J,: (I) Traumatic puncture upper eyelid resulting in epileptiform 
and cerebral symptoms. Twitching more marked left arm and leg. Deep 
incision in eyelid. Drainage tube. Recovery. 

WiLLIAUSON : (1) Abecesa frontal lobe after influenza. Nasal discharge. Frontal 
and occipital headache. Mentality dull which became progreaaively mote 
marked. Optic neuritis right eye. 

WEiOHSELDAtiM : (1) Influenza; swelling rt. upper eyelid; eyeball intact. Head- 
ache, vomiting, delirium. Abscess right upper eyelid. Pus right maxtlltfj 
and frontal sinus and dura niater. Pacbymeningitis and leptomeningitis. — 

Billab: (1) Empyema frontal sinus. Long standing sinusitis. Absceaai 
frontal sinus operated. Abscess frontal lobe. 

RcHTOn', J. C.: (1} Right frontal abscess after incision with evacuation of 
over inner side of upper eyelid for right orbital cellulitis. Later severe hi 
ache, vomiting, Spasma left Bide. Post-mortem convolutions over right lobe 
slightly flattened. Bight orbital plate necrosed and dura inQamed over thii 
area. No direct communication between pus from orbit and cerebral abscess. 
I Kkapp: (1) Abscess left frontal lobe after orbital phlegmon, which was incised 
and pus found. Headache and vomiting. Orbit found free from pua and cum- 
munication existed between orbit and dilated frontal sinus, 
[Bsuob: (1) Abiceea left frontal lobe with tickots uid cerebral aymptomk 
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Hendacbe and aneitheela left fac«. Dimlniahed bearing left aide and paralfsia 
left alxth nerve. 

Reiner (second case): (1) AbaMsB both anterior lobea. Right wag flattened 
and abacesa was ruptured into right lateral ventricle. Left eonlained a ci^n- 
tral nbaceaB. Headacbe, rigidlt; of neck. Contracture right arm. Left-aided 
facial paralyais. Convutaiona. Nyatagmua. Dilated pupils. Idiocy. 

Boubquet: (I) Acute empyema right frontal sinus. Subperioaleal orbital ab- 
Bceas and necrosia frontal bone. Puncture of orbit. Bone eroded. Two weeks 
later contractu res. aevere leilcmn, loss of consciouBnesa. TrepUining frontal 
lobe before death. 

Jacdb&sch: (1} Absceae right frontal Idle. 8ore in Doaei dull headache; ver- 
tigo, vomiting. Speech slow and diiScult. Apathy. Pain back of bead. Left' 
sided bemi pares is. 

Wybs, O.: (1) Traumatic abscess of entire frontal lobe. Sudden onset of severe 
pain and twitching right arm and leg. Later paralysis right arm and leg. 
Fever. Enlargement of head. Coma; dilated pupils. Convulsions during one 
of which child died. 

Maas, H.: (1) Eemoval of polypi and naaopharyngeal polyp followed by apathy, 
vertigo, exophthalmos, delirium, death. Post-mortem showed abscess in frontal 
lobe of brain above ethmoidal region. 

VouLi (1) Traumatic abacesa in region opposite temporal wound. Cerebral 
symptoms two weeks after injury. Vomiting. Convulstons; death. Post-mor- 
tem showed surrounding brain tissue disorganized. 

BvuoiCDS, C. J. ; (1) Chr. suppuration ethmoid sinus. Death from diffuse men- 
ingitis. Post-mortem showed two abaoeascB under surface left frontal lobe- 
Dura mater beneath frontal lobe adherent to brain. Neither abscesses opened 
lateral ventricle. Extension to orbit 

Stmokds, C. J. (second case): (1) Chr. suppuration ethmoidal and frontal 
sinuses with abscess left frontal lobe. Inlluen;ia. Nasal discharge. Operation 
for suspected subdural or cerebral collection. Death. Cerebral infection from 
ethmoid sinua Extension to orbit. 

SL-HAEt-ts, il.: (1) Orbital pbli^nion with death from meningitis. Post-mortem 
showed absceaa. Deatniction right ethmoid labyrinth rupturing through 
lamina papyracca, resulting in osteitis and periostitis of orbit. L^tur pachy- 
meningitis and purulent leptomeningitis. Death. 

SiBirrCKBtT, H. J. L.: (1) Severe headache. Pus from right nostril frontal 
sinus opened. Cerebral symptoms. Puncture cranial cavity. Drainage. Re- 
currence brain symptoms. Later a second ahsccas opened. Incomplete recov- 
ery with persistent araneaia. 

Strctcken, H. J. L. (second case) : (1) Right-sided headache with rapidly de- 
veloping a'dema of surroundings of right eye and protrusion oF eyeball. Eth- 
moid cells opened and most of them removed. Large abBCesa behind eyeball 
opened. Later rigidity nape of neck. Vomiting. Another operation and an- 
other absceaa found. Recovery with partial amnesia and persistent losa of 
smell right side. 

Apollo, Q.: |1) Traumatic penetrating abscess left frontal lobe. Craniectomy 
with recovery. Second operation which revealed solution of continuity. Drain- 
age with gause and glass tube. Later cerebral hernia. Recovery. Complete 
cicatriiation. 

Manasse: (I) Acute accessory sinus auppuration which led to enormous orbital 
phlegmon. Frontal sinua revealed pus during after- treatment. Cerebral 
symptoms; vomiting, headache, fever. Frontal sinus diseased and closed eth- 
moid cell found altHflip.1 tn it* [Mwlt-tior wall. Three operations and at last 
frontnl lobe brain ahsooss found uniler the frmito-etbmoid cell. Suppurativa 
1 from ethmoid cell to bone and then to cranial contents through 
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UrrEHOBDE, W.: (1) Oiena and left-sided frontal ginna and ethmoid suppara- 
tion leading to orbital pblegmon through fiatula. Two operations revealed ex- . 
tradiiral absceas and fruntal ainua abacess. Two montlie later frantal abscesi, 
meningitis, after rupture frontal absceag into ventricle. Death. 

WiESEB, A.: (1) Persistent headache. EmpjEma frontal Biiiua, right side, with 
two operationa. Later frontal lobe abaceaa. Operated. Recovery. 

EOSCH, P. H.; (1) Bilateral maxillary ainuaitia and right-aided ethmoidul Mid 
frontal sinUBitis. Extradural perisinus abscess. Frontal lobe abscesu found 
at base of right frontal brain only after death, because of unusual location. 
Purulent meningitis. 

Maffei: (1) Partial loss of vision followed b; vomiting and severe headache. 
Incipient neuroretinltis. ]l«ler pain in nape of neck and rise of temperature. 
Death from asphyxia. Spontaneous discharge from left nostril and filling 
throat. No operation; no autopsy, but author believed disease to be in frontal 

Mevbebs: (I) Bilateral frontal sinusitis with abscess right frontal lobe. Sudden 
pain left eye. Operation left frontal sinus. Recurrence severe headache and 
sudden death in collapae. Post-murlem showed abscess right frontal lobe. 
Abaceas with delicate membrane. Cranial sinuses free from pathological 
changes. 

Fbetidehth*!., W.: (1) Acute empyema frontal sinus. Diffuse suppuration 
frontal lobe. Two operations. Died after second. Ko autopsy. In second 
operation catheter was introduced and struck only a fluid mass ao that more 
than the frontal lobe aemed to be bathed in pus. 

Fbeudenthal, W. (second caae): (1) Infiuenxa. frontal sinusitis. Extradural 
collection of pua. Atiscesa frontal lobe. Two operations. Headaches. l>is- 
colored bone. Abscess between it and intact dura. Recovery. 

FbeddeNthal, W. (third case) : ( I) Acute empyema sphenoid sinus. Jnfecti<Hi 
extended to other accessory sinuses with abscess in temporal lobe. 

Mertins, p. S.: (1) Headaches. Incision for swelling of glabella. Necrosed 
bone. Operalion subsequently allowed extradural abscess. Some broken down 
brain tissue. Fiatula. Death two weeks after operation from pulmonary com- 
plications. 

Heiican, Th.: (I) Bilateral empyema antrum of Highmore and left -sided 
frontal sinusitis. Bilateral earache. Severe headache and vomiting. Sudden 
death. Autopsy Bhow*ed extradural abscesa, right lobe and both frontal ainuses, 
ethmoid and maxillary sinus filled with pus. Abscess with stalk. Diffuse 
meningitis. 

MuLLiw, W. v.! (1) Pain over frontal sinuaee and pus from nasofrontal ducts. 
Later pus from frontal sinuses and pain across forehead, more severe left 
side. Sudden death. Autopsy ahowed abscess left frontal lobe. Necroais ex- 
tended from surface all way through frontal lobe, perforating left lateral 
ventricle. 

Bebeks, T. p. ; (I) Pansinusitis rt. side. Radical external frontal ethmoidal 
and sphenoidal operation performed. Gradual recovery. Three years later 
frontal headache. Swelling of cicatrix right frontal region. Incision through 
old frontal wound revealed frontal lobe ahsceas. Author is convinced patient 
carried largo collection of pus for months in frontal lobe and that this was 
source of nasal trouble. 

PirrL, O.: (1) Chr. left-sided frontal sinusitis and cxophth^^M^Badical oper- 
ation. Removal orbital roof. Inciaio- — oaed dura. ^^^^^Bbe adherent 
to orbital roof and frontal al>sceas bJHitopsy. ^^^^^^^ 

Elscfkiq, A.: (1) Chr, tuiwrculous -I git 'ion, 

extirpation of tumor with tcmpor •tex Lh 

four weeks after. Abacess found i 4. 

circumscribed adhesions of meuinj 
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Ei^CHNTQ, A. (Bccond case): (1) Phlegmoa left upper ejelid incised. Pareaii 
rt. side and mental apath}*. Operation left frontal abscess. Removal orbital 
root and dura. Recovery. 
ELHL'HRtO, A. (tliird case) : (1) Clir. frontal Binusitis. Incipient orbital pli]i>g- 
mcm. Radical operation after incieiun at upper inner orbital margin. Abscess 
found in frontal brain. Death. Autopsy sliowed absceas rcacliing to area o( 
second frontal convolution. Incipient enceplialitia remainder frontal lobe and 
tuljacent temporal lobe. Purulent meningitis entire rt. cerebral liemiiplicre. 

GbI/nwald, L.: (1} Ozena; empyeuin botb frontal Hinuses. Carious destruction 
posterior sinus nail. Rigbt-sided pactiymeningitis. Abscess frontal lobe dis- 
covered eiglit days after primary operation. Recovery. 

ZeuAMT, W. : H) Chr. bilateral frontal sinusitis; fistula through left eyebrow. 
I'ett-sided etlimoid cell suppuration. Radical operation left side. Subperiosteal 
abscess cavity. Two weeka later operation rt. frontal ainus. Death in three 
days. Autopsy sliowed Hdliestona rt. fronts,! lobe to posterior surface of frontal 
ainus. Two deeper abscesses in frontnl lobe behind superficial cortical abscess 
in white brain -substance frontal pole and separated from cortical abscesa by 
layer of brain tissue. 

Bebxns, T, p.: (1) Deafness rt. ear. Intermittent purulent discharge. Tender 
mastoid. Radical operation. Sixteen days later profuse hemorrhage from 
middle ear cavity. Convulsions, headache, stupor, coma. Then attack typical 
Jackaonian epilepsy. Incision through dura revealed pus. Hernia of brain 
filling bone wound. Death some days later. Autopsy showed subdural abscess 
over right hemisphere. Large abscess also occupying most of rt. frontal lobe, 
with spontaneous discharge into subdural apace. Author tielievea case of otitic 
origin. 

MacEwen, Wu.: (1) Trauma to forehead; unconscious; headaches; somnolence, 
vomiting, profuse perspiration. Patellar reflexes diminished. Pupils unequal. 
Paresis left internal rectus. Bilateral optic neuritis. Convulsiona botli arnu, 
Operation without narcosis. Abscess frontal lobe. Gradual improvement all 
ayniptoins. 

UacEwx.\, Wu. (second case): (1) Trauma of forehead; headache; woundi 
roughened bone. Somnolence. Vomiting, temperature, chills, convulsiona. 
Aphasia for an hour. Paralysis rt. side improved after several hours. Diag- 
nosia— abacess in third convolution. Operation refused. Death. Autopsy 
showed extradural exudate; hyperemia of dura. Abscess frontal lobe one inch 
from surface, 

LiTBB^, K.: (1) Chr. frontal sinusitis and fistula rt. eyebrow followed by 
osteomyelitis frontal bone and frontal sinus empyema. Abscess it. frontal 
lobe which author believed had existed for 18 months. Recovery. 

EiRecnBEBQ, 0.: (1) Metastatic brain abscess following abscess bronchial glands. 
Fistula from broken down glands to esophagus. Death from purulent menin- 
gitis. Autopsy showed abscess rt. frontal lobe and several smaller abaceeses. 

KcNHEDT, Fosim: (I) Traumatic non- penetrating right fro nto- parietal region. 
Headache and irritability. Optic neuritia left side. Slight left facial weakness. 
Loss of smell right side. Gradually increasing left hemiplegia. Operation 
showed large abscess in frontal lobe; recovery. 

Sacus, E.: (1) Trauma to forehead. Dull and irritable. Paralysis rt. arm and 
leg. Lumbar puncture yielded clear fluid. Unconsciousness; convulsiona. 
Vessels left retina tortuous. Operation. Frontal lobe abacess found and 
drained. Recovery. 

RiflcuE, H,: (I) Headache. Swelling above left eye. Incised. Pus evacuated. 
Stupor, vomiting, external fnmtal sinus operation. Dura incised. Abscess 
found in frontal lobe; recovery. 

BnrzEKOEiG&R, 0.: (1) Infection nasopharynx and frontal sinus; pus ruptur- 
ing to DDtside causing mtemal abscess right side of forehead. Simultaneously 
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inward progresBion of infection. Operation. Right frontal alnua expoaed. 
Frontal abaceBB found. Eight dajB later headache and vomitiag; wound re- 
opened twice for refilling of abBceaa. Hernia cerebri. Ablation. Recovery. 

White, J. A.: (1) Chr. frontal sinuaitie. Dullness of intellect. Operation dia-. 
closed frontal lobe abBceaa. UnconBi^iouBneBa. Loss uae rt. arm and tnuacles of 
face. Sectmd abaceas found in Bolandic fissure. Death. 

Damayb, H.; (1) Frontal absceaa following fatigue and bombardment. Patient 
Boldier under observation for asthenia and headache with symptomB of ahell 
abock. Death. Autopsy showed int^rlohar absceBs rt. frontal lobe. Dura ad- 
herent to pift at level of rt. frontal lobe. 

SrucKT, A.: (1) Acute otitia rt. ear, Syphilia. Metastatic absceBs left frontal 
Inbe. Very chronic aa shown by firm capaule. Death from meningitis. 

McCoT, J.: (1) Pneumonia. Swelling of eyelids one week later, incisL-d. 
Fistuloua openings showed eroded bone. Kthmoiditis perforating orbital plate, 
similar condition rt. and left. Extensive necrosia frontal and forehead re- 
gions. Oateouyelitis. Epidural abgceBs left upper forehead. Nauaea and 
vomiting. Cerebral symptoms; paralyais rt. side. Coma. Encephaloscope 
showed entire frontal lobe had diBintegrated. Death. 

McCor, J. (second case) : O) Pain left eye. Frontal sinus relieved considerable 
pus. Improvement, but almost constant headache and intermittent discharge 
of pus. Swelling left forehead and epidural abacess found on incision. Head- 
ache. Drowsineaa. Nauaea and vomiting. Ethmoid labyrinth thoroughl; ra- 
moved. Convulsions. Wound re-opened and multiple abscesaea found. Section 
of bone removed from temporal region. Hernia cerebri. Marked choked diac 
Gradual recovery. 

HUBo, L. M.; (1) Chr. pansinueitia; epidural abscess; frontal lobe abscess. 
Meningitis. Death, 

C0TTt.TEB. R. J.: (I) Trauma to left orbit (piece of wood} through upper eye- 
lid. Convergent squint and diplopia. Swelling in orbit incised. Three monthi 
later apathy. Loss of memory. Subnormal temperature. Both eyes proptoaed. 
Paralyais left external rectua. Choked disc. Skull trephined. Frontal lobe 
abscGBB. Month later twitching right arm and leg. Second abaceaa tapped. 
Recovery. 

Fagqe, C. H.: (1) Empyema frontal sinua. Radical operation. Headache. 
Apathy. Subnormal temperature. Abscess left frontal lobe. Death. Post- 
mortem ahowed abacesa nearly to anterior horn of lateral ventricle. 

Febxebi: (I) Trauma left side of head. Operation showed periostitis posterior 
.ir. Puat-mortem showed left frontal ab- 



Operation showed healthy bone. 



wall. Sudden death (our \ 

ecesa No symptoms during life. 
JoansTON; (1) Left-sided frontal s 

Sudden death four weeks later. Large abacess left frontal lobe, evidently 

present previoua to operation. Membranoua capsule. 
KciucB: (1) Acute rt. frontal sinus inflammation. Three operations. In 

third large abscess extending close to lateral ventricle evacuated. Death five 

days later. 
SCHOBSTEIN: (1) Tuberculosis. Bronchiectatic cavities. Facial paralysis left 

aide. Muscular spasm and later hemipl^ia rt. side. Death three days later. 

Autopsy showed two abaceases frontal lobe. 
SCEtwETeiM (second case): (1) Tuberculosis; broni 

and apathy. Death. Postmorletn ali<)w«l nbsceg 
Lambitb, M. P.: (1) Chr. frontal i 

intact. Infection of brain through i 

frontal lobe. Befovery. 
Tatlob, F. L. : (1) Trauma to rt. eye. Bupcrfici 

later. Headache, apathy, emaciation. Optic 

StiSUeM back of neck. Vomiyi 
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Rt. frontal abtoess. Recoyery with poor yisioiL Following year nnoonadoiiiiy 
convulsions. Death. 

Caboux, Tubxeb, and Thomas: (1) Orbital cellulitis incised. Later irritability 
and optic neuritis. Frontal sinus opened. Posterior wall necrotic Brain 
covered with granulations. Abscess frontal lobe evacuated. Recovery. 

Freudekitual, W.: (1) Acute frontal sinusitis. Headache; nasal discharge. 
CEdema right eye. Posterior wall of sinus eroded. Convulsions left tide. 
Death several days later. 

Rawlino, L. B.: (1) Frontal headache. (Edema rt upper eyelid. Coma. Paraly- 
sis left side of body and face. Vomiting. Optic neuritis. Operation. Abscesa 
found. Recovery. Two later operations for return of symptoms. Headache, 
left hemipl^a; marked hernia. Frontal sinus contained carious bone. Re- 
covery. 

Stuokt: (1) Traumatic ethmoiditis; meningitis. Abscess frontal lobe. Ko 
localising symptoms. Death. Post-mortem showed necrotic cribriform plate. 
Fracture through table left frontal sinus. Cerebral convolutions softened. 

Mater, H.: (1) Radical sinus operation for left-sided frontal sinus empyema. 
Death. Frontal abscess. Purulent meningitis. Thrombosis of sagittal and 
cavernous sinus. Bone intact. Infection occurred by way of blood vessels. 
Veins of roof of frontal sinus filled with pus and coagulated blood. 

Hakicesfahb: (1) Left-sided frontal sinus empyema and frontal lobe absoesa. 
Symptoms of brain pressure eight weeks later. Operation. Abscess found in 
posterior pole of lower frontal convolution. Recovery. Infection occurred by 
way of venous channel. 

Roepke: (1) Left frontal sinus and maxillary suppuration. Sub-periosteal and 
extradural abscess. Second operation. Frontal lobe abscess. Death. Prob- 
able rupture into lateral ventricles. 

RoEPKS (second case): (1) Bilateral frontal sinus suppuration. Osteomyelitia. 
Frontal lobe abscess. Meningitis. Three operations. Absoesa had ruptured 
into meninges and into the lateral ventricle. Death. 

Hoffmann, R.: (1) Bilateral chr. sinus suppuration. Multiple brain absoesa. 
Left-sided traumatism. Two operations. Recovery. Recurrence five months 
later. Death. Post-mortem showed infection by lymphatics. 

Gknns: (1) Chr. frontal sinusitis. Fever, vomiting, convulsiona. Operation- 
evacuation extradural abscess. Death. Post-mortem showed frontal lobe 
abscess. 

QoBis (second case) : (1) Frontal sinusitis; meningitia Death three days after 
operation for extradural abscess. Post-mortem showed frontal lobe abeeesa. 

CiSNEBOS: (1) Frontal sinusitis. Evacuation of ethmoid. Operation for brain 
abscess. Disintegration large portion rt. frontal lobe. Death from meningitis. 

Smnorr: (1) Bilateral empyema frontal sinus. Removal nasal polyps. Death 
five days later. Post-mortem showed abscess rt frontal lobe. Continolty in- 
fection posterior wall through lymphatics or blood vessels. 

Reis, W.: (1) Traumatic panophthalmitis. Brain abscess. Incision eydialL 
Evacuation of pus. Headache, fever, coma, death from diffuse meningitis. 

MiLUOAN, W.: (1) Left frontal and ethmoidal sinus disease. Supraorbital in- 
cisions. Nasal drainage. Abscess left frontal lobe. Extensive basal menin- 
gitis. Death. 

MiLUOAir, W. (second case): (1) Left frontal and maxillary iinua 
Supraorbital incision. Alveolar drainage. Abscess left frontel lobe, 
sive basal meningitis. Death. 

Oariput: (1) Acute frontal sinusitis. Orbital phlegmon. Two operationa. 
Death. Post-mortem showed abscess frontal lobe at level of meningeal and 
bone lesions. Microscopical abscess on cortical surface of brain. Lieipient 
osteitis orbital roof. 

RsmHARD: (1) Left-sided frontal sinus suppuration and frontal lobe 
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Extradural absceaa. Ueningitia and brain pressure after operation. Loss at 
consciomneea. Death. Poet-mortem ahoived behind extradural abBcesa one on 
floor of aepond left frontal convolution. Layer of healtliy brain tissue between. 

EtiBHABO: (1) Ozena; acute mastoiditiH. No operation. Tiro months later 
mental dullncea and headache. Mastoid tenderneBS. Death. Post-mortem 
ahoived absceaa centre frontal lohe. Dura adherent to under surface right 
frontal lobe, 

LrnoEn: (1) Empyema left frontal ainua. Brain abscesa. Death. Poat-mor- 
tem abowed dura and pia adherent. Tliick -walled abaceaa. No direct com- 
munication between abaccsa and ainuB. Path of infection — aequeatration ol 
poster ior walL 

Paunz: (I) Acute left frontal sinusitis. Headache and vomiting. Dilated 
sluggish pupils. Venous hyperemia ot eyegrounda. Op eral ion— bulging dur«. 
Inciaion of dura and brain aubatance. Pua aspirated. Death. 

Hebzfqj), J.: (1) Coryza. Lcft-eided frontal headache. External operation- 
Posterior wall frontal sinua carioua and removed. Epidural abscess found. 
Dura inciaed. Subdural absceaa evacuated- Fiatula in frontal lobe of brain. 
Recovery . 

Weethetm: (1) Fever, headache, diacharge from noae. Tumor over rt. eye. 
Incision voided pua. Sinus wall roughened. Death. Post-mortem afaowed 
abaeess rt. frontal lobe. Nccroala posterior wall. Circumacribed pachjmeniii- 
gitia. 

Denrxb: (IJ Pain left temple and eye. Intranasal operation for left frontal 
Binusitia and ethmoiditia. One month later external operation. Eeodaches, 
sonmotence, blurring left optic disc. Posterior wall frontal atnus removed- 
Epidural absceaa expoaed- Dura inciaed- Brain incised and abscesB evacuated. 
Recovery. 

Tbadtmann: (1) Empyema left frontal ainua. Perforation into orbit and 
anterior cranial fossa. Abscess lelt middle frontal lobe. Caries orbital roof- 
Death two weeks later. Poat-mortem showed dura adlierent to left fnwtAl 
lobe and brain. Perforation of posterior wall. Circular orifice in bone com- 
municating with frontal ainua. 

WIL.8DR; (1) AbaccsB frontal sinua and frontal lobe. Perforation external and 
internal wall. Death. 

PiTOQST, A. O.; (1) Ethmoidal involvement. Head paine on side of orbit. Con- 
vulsiona. Sudden death. Post-mortem ehowed large encapsulated abscess in 
frontal lohe. Path of infection through blood vessels. 

Jesbauon, li. W.! (1) Tenderness over left frontal ainua and ethmoids, Naaal 
operation. Temperature, lliick speech- Aphasia. Paresis rt. arm. Complete 
paralysis rt. hand. Posterior wall frontal ainua removed. Congestion optie 
disc. Aphasia increased, lliird operation, subdural abscess. Death. Post- 
mortem showed dura thickened especially over ethmoid and discoloration over 
ethmoid bone. 

Fbostal Lobe Abscess Associatbb with Epidural AsscEas. 
Hdbd, L, M,i (1) Chronic panainusitis ; epidural absceaa; frontal lobe absceaa; 

meningitis; death, 
Hebzfeld, J.! (1) Coryza. Left-aided frontal Iieadnehe. External operation. 

Posterior wall frontal sinus carioua and removed. Epidural abscess found. 

Dura incised. Subdural absceas evacuated. Fistula in frontal lobe of brain. 

Recovery. 
Derkkb: (I) Pain left temple and eye. Intranasal operation for left frontal 

ainusitis and etlimoiditis. One month later external operation ~ 

Bomnolence; blurring left optio disc. Poat«''''" ■"■''1 frontal -' 

epidural abscess exposed- Dura incised. B «nd a' 

JCeooverir- 
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Fbontal Lobe Abscess Associated with Extradural Abscess. 

Reinhabd: (1) Extradural abscesBes discovered at time of operation associated 
with one on floor of second left frontal convolution. 

Eaoleton: (1) Case XXI— D. McS., Chapter Seven, page 111. 

Eckstein: (1) Subperiosteal abscess at lateral end of left supraorbital margin 
with suppurative thrombosis of longitudinal sinus, and extradural abscess over 
upper half left frontal lobe. 

Uftenorde: (1) Ozena and left-sided frontal sinus and ethmoid suppuration, 
leading to orbital phlegmon, through fistula. Operations (2) revealed extra- 
dural abscess and frontal sinus abscess. Two months later frontal abscess, 
meningitis, after rupture of frontal lobe abscess into ventricle. Death. 

HoscH, P. H.: (1) Bilateral maxillary sinusitis and right-sided frontal and 
ethmoidal sinusitis. Extradural perisinus abscess, frontal lobe abscess found 
at base of right frontal brain after death. Purulent meningitis. 

Freuddnthal, W. (second case): (1) Influenza; frontal sinusitis. Extradural 
collection of pus. Abscess frontal lobe. Two operations. Headaches. Dis- 
colored bone. Abscess between it and intact dura. Recovery. 

Mertins, p. : ( 1 ) Headaches. Incision for swelling of glabella. Necrosed bone. 
Subsequent operation showed extradural abscess. Some broken down brain 
tissue evacuated. Fistula. Death two weeks after operation from pulmonary 
complications. 

Heimait, Th.: (1) Bilateral empyema antrum of Highmore and left-sided 
frontal sinusitis. Bilateral earache. Severe headache and vomiting. Sudden 
death. Autopsy showed extradural abscess. Right lobe and both frontal 
sinuses, ethmoid and maxillary sinus, filled with pus. Abscess with stalk. 
Diffuse meningitis. 

MacEwex, Wm. (second case): (1) Traimia of forehead; headache; wound, 
roughened bone. Somnolence, vomiting, temperature, chills. Convulsions. 
Paralysis right side. Aphasia for an hour. Paralysis improved after several 
hours. Diagnosis — abscess in third convolution. Operation refused. Death. 
Autopsy showed extradural exudate. Hyperemia of dura. Abscess frontal 
lobe one inch from surface. 

RoEPKE: (1) Left frontal sinus and maxillary suppuration. Subperiosteal and 
extradural abscess. Second operation frontal lobe abscess. Death. Probable 
rupture into lateral ventricle. 

GoRis: (1) Chr. frontal sinusitis. Fever, vomiting, convulsions. Operation. 
Evacuation extradural abscess. Death. Post-mortem showed frontal lobe 
abscess. 

GoRis (second case) : (1) Frontal sinusitis; meningitis. Death three days after 
operation for extradural abscess. Post mortem showed frontal lobe abscess. 

Reinhard: (1) Left-sided frontal sinus suppuration and frontal lobe abscess. 
Extradural abscess. Meningitis and brain pressure after operation. Loss of 
consciousness. Death. Post-mortem showed behind extradural abscess one on 
fioor of second left frontal convolution. Layer of healthy brain tissue between. 

Herzfeld, J.: (1) Cor^'za. Left-sided frontal headaches. External operation. 
Posterior wall frontal sinus carious and removed. Epidural abscess found. 
Dura incised. Subdural abscess evacuated. Fistula in frontal lobe of brain. 
Recovery. 

Frontal Lobe Abscess Associated witii Subdural. 

Berens, T. p. : ( 1 ) Deafness right ear. Intermittent purulent discharge. Tender 
mastoid. Radical operation. Sixteen days later profuse hemorrhage from 
middle ear cavity. Convulsions, headache, stupor, coma. Then, attack of 
typical Jacksonian epilepsy. Incision tlirough dura revealed pus. Hernia of 
brain filling bone wound. Death some days later. Autopsy showed subdural 
abscesB over right hemisphere. Large absoeas also occupying most of right 
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front&l lobe, with epontaneoUB discb&rge into subdural space. Author believea 
casa Ui be of otitic origin. 

OoEiB (second case) : (1) Frontal sinuaitiB. Meningitis. Death three d&ji 
after operation for extradural abEcess. Post-mortem ahowed frontal lobe lii- 
Bcess (subdural). 

Eebzfeld, J.: (!) Coryza. Left-aided frontal headache. E^xternal operation. 
Posterior wall frontal stnuB carious and removed. Epidural abecees found. 
Dura incised. Subdural abscess evacuated. Fiatula in frontal lobe of faiain- 
Recovery. 

jKSBAUon, L. W.: (1) Tenderness over left frontal ainus and ethmoida. Xaail 
operation. Temperature. Thick speech. Aphasia. Paresis right arm. Com- 
plete paralysis right hand. Posterior wall frontal sinus removed. CongeBtian 
optic disc. Aphasia increaaed. Third operation subdural abaoeas. DeatiL 
Poat-mortem showed dura tMckened, especially over ethmoid and diacoloimtlaB 
over ethmoid bone. 



P^NTAi. Lobe Abscess Assooiated with MemKGtns. 
Rbinhabd: (1) Purulent leptomeningitis and frontal lobe absceea. 
Manasse: ( 1 ) Death from meningitis after abscess left frontal lobe, left tem- 
poral lobe and intramcningeal absceas in left occipital lobe. 
ZcuARK: (I) Right frontal lobe aitacess in form of superficial cortical abaocML 

Meningitis. 
Pbetsi.io: (1) Left frontal lobe abscess following empyema of left maxtllarj 

sinus, frontal elnua, and ethmoid cells. Meningitis. Death. 
Tbeitei.: (1) Abscess frontal lobe. Basal surface frontal lobe bemorrfaa^& 

Dura adherent over frontal lobe. Purulent basilar meningitis. 
VOH ScKROEDEH: (1) Kightsided retrobulbar phlegmon producing right frontal 

abscess. Serous meningitis right bemiaphcre. 
Kkeckl: (1) Left frontal abscess after frontal ainua operation, for Bwelling 

abovD left eye. Sinus filled with pus. Previously diacharge of pus from uose 

and naaal polypa. Autopay — aoft meninges at baae covered with thiclc greenish 

pus. 
KOHLeB: (1) Absceas behind dura found after fluctuating painful swelling on 

left frontal tuberosity. Incised. Operation failed to arrest further exteaaton 

of meningitis. 
Harot: (1] Absceas frontal lobe giving picture during life ot tubercular menlo- 

gitia. 
WdcnsELBAiTM ; ( 1 ) Abscess right upper eyelid. Eyeball inlact, Pue right 

maxillary and frontal sinus and between right frontal sinus and dura mattf. 

Abscess opposite in frontjil lobe. Purulent pachymeningitis and leptoTnenln* 

gitifl. 

REiniB: (1) Abscess left frontal lobe with cerebral aymptoms. Rickets and 

extensive caries frontal bone. Purulent meningitis at left side of base. 
Stmonds, C. J.: (1) Chr. suppuration of ethmoid sinus. Death from difTUM 

meningitis. Autopsy ahowed two abscesses under surface left frontal lobe. 

Dura mater beneath frontal lobe adherent to brain. Neither abscess opened 

lateral ventricle. Extension to orbit. 
ScnAEFEB. H.: (II Orbital pUK^-tiMn w" 

showed abscess, destruction ti;;jiI e 

papyracea. resulting in nsdiiin r 

gitis and parulent leptompiiin-iti 
UrTEKOfiDB, W. : (1) Ozena HTiil Iff 

leading to orbital phlegmon Ihrf 

dural absceu and frontal hlihi^ nb. 

meningltiB, after rupture of frontai 
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HosoH, P. H.: (1) Bilateral maxilkry Binusitia and rigbtalded frantal and 
ethmoidal sinusitis. Extradural perisiuua abscesa and froataJ lobe abacesi 
found at base of right frontal brain after death. Purulent meningitia. 

SsntAjn, Th.; (1) Bilateral cnipyemn, antrum of Higlimure and left-aided frootal 
sinusitis. Bilateral earache. Severe hcadauhe and vomiting. Sudden death. 
Autopsy showed extradural absceaa. Rigiit lobe and both frontal sinuses, eth- 
moid and moxillarj sinus, filled with pus. Abgceea with atallc Diffuse 
meningitis. 

GbOnwald, I.; (1) Occno. Empyema both frontal sinuses. Carious destnio- 
tioD posterior ainus noil. Right-aided pachymeningitis. Abscess frontal lob« 
discovered eight daya after primary operation. Recovery. 

Elschmo, a, (third case) : (1} Cbr. frontal ainusitis. Incipient orbital plil^- 
mon. Radical operation after incialon at upper inner orbital margin. Ahgceaa 
found in frontal brain. Death. Autopay ahowed Bfas<:ess reaching to area 
of second frontal convolution. Incipient encephalitis remainder frontal lobe 
and adjacent temporal lobe. Purulent meningitis entire right cerebral hemi- 
.phe,.. 

HmscHBUBO, 0.: (I) Metaatatic brain abaccBs following afascesa bronchial glands. 
Fiatula from broken down glands to eaophagus. Deuth from purulent menin- 
gitis. Autopsy showed abeccas right frontal lobe and several smaller abscesses. 

Btcckt, J. A.: (1) Acute otitis right ear. Syphilis. Metastatic abscess left 
frontal lobe. Very chronic as shown by firm capsule. Death from meningitis. 

HuBD, L. M.: (I) Chr. paosinuaitis. Epidural abscess; frontal lobe abscess. 
Meningitis. Death. 

Stuokt, J. A. (second case) : (1) Traumatic ethmoiditis. Meningitis. Abseess 
frontal lobe. No localiting ayniptoms. Death. Post-mortem showed necrotlo 
cribriform plate. Fracture through table left frontal sinus. Cerebral con- 
volutions softened. 

MA.TER, H.; (1) Radical sinus operation for Iclt-sided frontal sinus empyema. 
Death. Front«l abscess. Purulent meningitis. Thrombosis of sagittal and 
cavernous sinus. Bone intact. 

RoBPKi: (second case): (1) Bilateral frontal sinus suppuration. Osteomyelitis. 
Frontal lobe abscess. Meningitis. Three operations. Abscess had ruptured 
into meninges and into the lateral ventricle. Death. 

OORis (second case); (1) Frontal sinusitis. Meningitis. Death three days 
after operation for extradural abscess. Post-mortem sbuwcd frontal lobe 
absceas (subdural). 

ClsKEROS: (1) Frontal sinualtia. Evacuation of ethmoid. Operation for brain 
abscess. Dieintrgrntion large portion right frontal lobe. Death from menin- 
gitia. 

Rkis, W.: (1| Traumatic panophthalmitis. Brain abscess. Inelsion of eyeball; 
evacuation of pus. Headache, fever, coma. Death from difTuse meningitis. 

MiLUQAK, W.: (1) Left frontal a4id ethmoidal sinus diaease. Supraorbital 
incisions. Nasal drainage. Absceas left frontal lobe; extensive basal menin- 
gitia. Death. 

MiLUOAir, W. (second case): (1) Left frontal and maxillary sinus disease; 
supraorbital incision i alveolar drainage. Abscess left frontal lobe. Extensive 
basal meningitis. Death. 

Rkinhard: (1) Left-sided frontal sinus suppuration and frontal lobe abaoesa. 
Extradural abscess. Meningitia and brain pressure after operation. Loss of 
consciousness. Death. Postmortem showed behind extradural abscess one on 
floor of second left frontal convolution. Layer of healthy brain tissue between. 

Webtheiu: (1) Fever, headache, discharge from nose. Tumor over right eye. 
Incision voided pus. Sinus wall roughened. Death. Poat-mortnm showed 
abscess right frontal lobe. Necrosis posterior wall. Circumscribed pachy- 
meninfitl*. 
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Abdominal reflczei, loM of, in frontal 

abtoMS, 200 
Abeceu, adjaoent, gee Adjaoent absceaa 
brain, 9ee Brain abscoaa 
capsidated, 23 

cerebellar, gee Oerebdlar abacoM 
cerebral, eee Brain absceaa, and Cere- 
bral absceaa 
douUe, eee Double abaoeaa 
extradural, eee Extradural absceaa 
frontal, eee Frontal absceaa 
idiopathioy eee Idiopathic absceaa 
intercurrent, eee Intercurrent ab- 
sceaa 
intraoerebellar, aet Intracsrebellar 

abscess 
intraoerebral, eee Intracerebral ab- 
scess 
intradural, set Intradural abscess 
intrapiaraohnoid, eee Intrapiaracb- 

noid abaosss 
in lateral eistema, 05 
losing, 56 

meningeal, eee Meningeal abscess 
meningoKserebral, 22 
metaatatio, eee Metastatic abaosss 
of middle fossa, eee Middle fossa 
oyster shaped, 34 
perisinus, see Perisinus abaosss 
second, 59 
secondary, 50 

subdural, eee Subdural abscess 
temporo-sphenoidal, sea Tempon>- 

sphenoidal abscess 
traumatic, eee Traumatic abaosss 
Accessory nasal sinuses, operations for 

suppuratiye leaiona of, 123 
Adhesive Inflammation of piarachnoid 
to dura, aurgical signjflcance of, 
50 
Adjacent abscess, 17, 20, 68 
After effects of brain abacess, 211 
Aneatheaia, 4 

local, 5 
Aphasia, in frontal abscess, 208 
in temporo-sphenoidal abscess, 177 
naming, 46 
Aseptic meningitis, caae of (VI), 33 
Assistanta must be trained, 4 
Autolyaia, in aobnormal temperature, 
164 



Brain, and eee Oarsibral 
abscess, see btlow Brain abseeas. 
Cerebellar abscsas, Fhmtal 
absoess, Temporo-sphsnoidal ab- 



Bl^le'a hammer, 
Bone, sacrifice of, 9 



blood supply of, 24 
eleyation of, 44, 50 
exploration into, 45 
hemorrhage from, control ai^ 12 
hernia of, see Hernia 
herniation of, sea Herniation 
infection of, methoda, 138 
injury to from ita own prsaaure, 20 
inspection of, within dura, 42 
necrosis of, auDerfldal, 32 
oedema of, sudaen death from, 15 
protectiTs mechanism ot 187, 130, 
147 

additional referenoea to^ 153 

by dura, 130 

by aubaraehnoid Bpaos% 140 

by subdural waos^ 140 
removal of dead tiaana from, 140 
repair of, 140 
sensitiveness of, to toxio inflosnoesy 

147 
suppuration within, limitation of, 
148 
Brain abaosss^ aeut% 61 

adjacent, 17 

closure of, 65 

exploring for, 65 

methoda of treatment, 62 

pathology •f, 61 

aurgicalaima in, 62 

suryical pathology of, 62 

varletiea of, 22 
after dfecta of, 211 
caae of (VII), 35 

(XXIX), with tranalant apliaain 
and paralysia, 185 
claasifieatian ol^ aooordi^g to loca- 
tion, 80 

clinical, 21 
chronic, adiacsnt^ 17 

eloaura of, 65 

aurf^cal pathology o4 ^ 

Tarietiea of, 21 
eomplicationa of, 211 
compreasion, aecondary in, 58 
diagnoaia of, 155 
differential diagnoaia of, til 
evacuation of, eomplicationa after, 
211 
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Brain abaceBs from meningitis, 144 
Jdiopatbic, 18, 73 
intercurrent, 17 

nielastatic, 17, 18, 25, 68, 89, 120 
patbology of, references to, 16 
reeulte of, 211, 212 
Burgicnl clBBaificBtioo of, IT, 19 
surgical factors in, 28 
surgical patiiologj of, 17 
surgical principles in, 27 
surgical tecbnic in, 28 
trnumatic, 17, 10, 25, 121, 281 

Gspaulated abecMS, 23 

Capsule, formation of in metastatic 

abscesB, 76 
Cerebellar abscess, 84 

additional bibliograpby, 242 
adjacent, surgical claaaili cation of, 85 
surgical principles in treatment of, 
101 



case of ( I ) , dela; in operating 
fatal, 3 

case of (XIX), M 

case of (XXXI), witi vague symp- 
toms, 203 

cerebellar ataxia fn, 104 

cerebellar attitude, forced, in, 1S5 

cerebellar convulsions in, 195 

cerebellar oarolysis in, 194 

changing ciiaracter of vestibular re- 
actions in, 1B9 

classiScation of symptoms, 191 

clinical clBAsilication of, SO 

diagnosis of, ISO 

double, case of <XII), 00 

exploration of, 103 

exposure of behind sinus, 104 

failure of inhibition in, 194 

falling in, 108 

following sinua thromboBto, 101, 103 

herniation in exploration tor, 86 

hvpermetrla In, 104 

immediate occasion of, 84 

irregular shape of, 101 

knee jerks in, 202 

labyrinth in etiology of, 01 

labyrinthine suppuration in, 94 

labyrintliitis in diagnosis ol, 100 

latfral detiation of eyes in, lOT 

lateral sinus thrombosis in diagnosis 
of, 190 

local symptoms from direct pressure, 
201 

obliterution of Sfmptonis tb« result 
of aerebellar oumpensation, 104 



Cerebellar abscess, origin of, 8^ 



. S7 

physiological factors in, 86 
post-mortem findings in, 220 
psychic dialiirbuncea in, 202 
pupillary disturbances in, 201 
rapid loss of flesh in, 202 
routes of infection in, 8S, 91 

in 125 eases, 89 
secondary to sinua thrombosis, 101, 

102, 104 
situation of, 105 
speech defects in, 106 
spontaneous nystagmus in, 197 
suhiiccipital tenderness in, 202 
Burgicai eonai derations in, 85 
surgical requirements for explora- 
tion and evacuation, lOG 
surgical treatment of, 05 
symptoms of, 191. 201 

due to internal bydrooephAlo^ 
203 
ventricular puncture in, 104 
vertigo in, 197 

vestiEular manifestations in, 190 
vestibular reactions, changing ebkr- 
acter of in, 190 
induced abnormal, lOS 
reported cases of, 19S 
vomiting in, 202 
yawning in, 202 
Cerebellar ataxia, in cerebellar abacea^ 

104 
Cerebeltnr attitude, forced, in cerebel- 
lar abscess, 105 
Cerebellar compensation, cause of ob- 
literation of cerebellar aymp* 
toms. 194 
Cerebellar convulsions, in cerebcll&r «]>- 

cess, 106 

Cerebellar cortex, pressure on, with ' 

vestibular manifestations, 200 J 

Cerebellar cortical localization, in r*- ' 

lalioQ to vestibular reaction, i 

200 ' 

Cerebellar function, impaired, manife»- \ 

tations of, 192 
Cerebellar lesions, stages of, 193 
Cerebellar operations, outrigger for, 7 
Cerebellar paralysis, in cerelKllar ab- 
scess, 104 
Cerebellar symptoms from direct prec- 

Bure, 201 
Cerebellum, experimental ablatitm of, 
tytnptoniB, 102 
exploration of alter destruction ot 

labyrinth, 96 
e^iiosure of lateral lobes with ex- 

filoration and drainage bebiod 
alcral sinus, 96 



Cerebellum, inriaion and cvRctiatSon 
front of lateral a 
infection of from bony 

operative appr 
phyaiolo^ of, 102 
Cerebral ^sce«B, caxe of (II), delay 
in operating fatal, 3 




compreMion, blood pressure in, IflS 
ocular paralyaJB in, 167 
papiltiriliana in. 108 
projectile Tomiting in, 167 
pulae pressure in, 167 
pulse slow in, 1G8 
sjmploniB of, 165, 166 
in froTit&l sbscpw, 207 
Cerebral BUppunition, chill, evidence of. 

I6T 
conviijaions. evidence of, IQl 
disproportion evidence of, 158 
evidence of, 157, 160 
lieadache, evidence of, 157 
is it possible, 156 
ia it probable, 156 
maliUBe. evidence of, 159 
meningitis, protective, evidence of, 

160 



163 

symptoms of. in frontal abscess, 207 
vomiting, evidenct- of, ]67 
Cereliral tissue, factors peculiar to 
which demand aurgical recogni- 
tion, 13 
liistopathology of, 13 
suwpplibility of to lMiCt*rial vlni- 
Ifnce, 140 
Cerrbral trauma, death from, IS 
Cerebro-sptnal Huid system, anatomy 
of. 141 
impregnability to infection, 142 
infection of from blood slrcaiii, 144 
Chest position, Sims', Q 
Chill, evidence of cerebral suppuration, 

15T 
Chisels. 9 

Chronic brain abscess, after-treatment 
of, 60 
draituige in, 67 
Cist«ma. lateral, abseesa in, 05 
Clamp, lleuer's trro 
Clips, spring, of Ms 
Closure, ot tinun ataBoras, oj 

of dura, IX 
CoRM, ia e«rebral oomprussion, 167 

in frontal abMcaa, 207 
Complications ot brain Abwesa, 211 
Compression, secondary, in brain ab- 
- -SB, 68 



Dt^ompression, prineiplca in t«chnic 

of, 58 
Delay in operating in cerebellar abscess 

fatal, case |I), 3 
Deviation, lateral. In cerebellar abscess, 



Diabetes insipidus in frontal abscess, 

207 
Diagnoein, of brain abscess in general. 



of cereWllar abscess. IW 

of frontal abscess. 204 

of temporo- sphenoidal abwess. 176 
Differential diagnosis of brain ibwrss, 

211 
Diploic vessel 8, control ot hemorrhage 

Disposition, change of in frontal ab- 
scess, 200 
Disproportion, in cerebral suppuration, 

16S 
Double abscess, SO 

additional references to, 06 
cerebellar, case of (XII), 60 
Drainage, in chronic in trace rt^iral ab- 
scess, 52 
Dreamy state, in teroporo-spbenoidaJ 

abaecea, IS4 
Dura, adhesive inflammation ot pia- 
rachnoid to, aurgical signiflcance 
of, 60 
bulging ot into perforation openings. 

10 
closure of, 12 

control ot hemorrhage from, 11 
incialon ot, technic of, 29 
herniation of brain (ullowiog. 42 
inspFvtion of brain within, 42 
protection of brain by, 130 
vulnerability ot, 130 
Diiral ilefecta. in hernia cerebri, 132 
Dural scparatora, 10 

Kagltrluii's encephaloBCopr, 56 
Elevation of brain, iuspecliun by, 44 

technio of. 44 

trchnic following, 80 
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Elevation of bead, daring operations, 7 


Frontal absceas, mental dletnrbane^^^^ 


Encapsulated adjacent intracerebral 


209 


abscega of middle fossa, 51 


metastatic, 120, 259 


EneepbatoHCfipe, Eogleton'B, 6fl 


in opposite lobe, 260 


Whiting's, 56 


of aural region, 260 


ErDdicatton, in treatment of chronic 


operative intradural policy in, 123 


intracerebral abacees, 61 


orbital abscess in, 206 




osteomyelitis in, 206 


protection of piarachnoid prior to, 44 


pnpilliEdema in, 208 


site for, 46 


path of infection in, report of caaet. 


within cerebral eubatance, 45 


262 


Exploring, for brain abacess, B5 


pathological consideratioRS, 107 


instrument, 46 


principles of exploratory intradural 


Evacuation, complicationa after, 211 


operation, 123 


difficulticB of, 62 


relation of trauma to, 109 


importance of tliorough, 53 


retrobulbar neuritis in. 208 




surgical classification of, 112 


40 


symptoms due to association with 


Extradural absccae, associated with 




cerebellar abscesB, 105 


symptoms, of cerebral cotnpreseton in, 


relationabip of with OBteomyelitia, 


207 


and intradural abacees, 110 


symptoms of cerebral suppuration ia. 


Eyea, lateral deviation of in cerebellar 


207 m^^ 


abacesa, 197 


traumatic, 121, 261 ^^M 




treatment of, 123 ^^H 


Facial paralyaia of oppoaite aide, in 


types of, 117 ^^H 


temporo- sphenoidal abscess, 181 


Frontal abscess, adjacent, 112 ^^^H 


Failure of inhibition, in cerebellar ab- 


analysis of casea, 244 ' 


scess, 194 


associated witb osteomyelitiH. 117 


Falling, in cerebellar abscess. 198 


capsule in, 122 


Fibrin paper, as a hemostatic agent, 11 


case of (XXI), 111 


Flap, osteoplastic, formation of, 9 
Fraaer's electric traiae, 9 


from ethmoidal disease, 240 


from frontal sinus, 251 


Frontal abscess, 107 


immediate occaaion of, 121 


analysis of 140 reported caaea of, 844 




anatomical conaiderationg, 107 


myelitis, 118 


aphasia in, 208 


infection by continuity of tinud 


aesociated with complications, re- 


suppuration, 115 


port of cases, 2H7 


infection by retrograde thrombo- 


with epidural abscess, report of 


phlebitis or perivasculitis, 116 
infection by tissue suppuration 


cases, 274 


with extradural abBCesa, report of 


and throrabophlebitia, 116 


cases, 275 




with meningitis, report of cases, 


ical evidence of cortical involve- 


270 


ment, 120 ^^ 


with oateomyelitia, analvsls of 


meningeal, subdural. 118 ^^H 


casea, 258 


occurence of, 112 ^^M 


with subdural abBceaa, report of 


operative results in, 122 ^^H 


caaea, 276 


origin of infection in, 114 ^^H 


bibliography of, 277 


paths of infection in, 115 


coma in, 207 


piarachnoid, 119 


contralateral hemiplegia in, 209 
contralateral paralysis in, 200 


situation of, 122 


surgical aims for operation for, 124 


convulsions in, 207 


terminations of, 123 


dinbetes insipidus in, 207 


treatment of, 123 


diafinoais of, 206 


with orbital complications, 250 


additional references to, 210 


with stallc, 119 


disposition, change of, in. 209 


FronUl abscess, intercurrent with 


extradural abBceas in, 206 


stalk, case of (XXII), 125 


localiEing symptoms in. 20S 


Frontal absceas, metastatic, 120, 259 


loss of al>dominal refleiea in, 200 


Frontal bone, peeuliaritiea of in reU- 

Uoa to faontal tljag^ m , 


loss of ameU in, 208 



INDEX OF SUBJECTS 



S98 



Gigli saw, 10 
GlioBis, 13 

Gradenigo's syndrome, 173 
Gravity, utilization of in evacuation 
of brain abscess, 6 

Hammers, 

Hartley and Kenyon's perforators, 9 
Head, elevation of during operations, 7 
Headache, evidence of cerebral suppura- 
tion, 157 
Head-rests, 7 

Heidenhain's sutures, 9 

Hemianopsia, case of (XXVII), in 
temporo-sphenoidal abscess, 180 
Hemiplegia, contralateral, in frontal 
abscess, 209 
in temporo-sphenoidal abscess, 181 
Hemorrhaffe, control of, 7, 8, 11, 12 
from brain, 12 

from diploic vessels during per- 
foration of skuU, 9 
from dura, 11 
from interior of skull before dura 

is opened, 10 
from pial vessels, 11 
from scalp, 8 

postage-stamp method of, 10 
Hemostats not to be used, 11 
Hernia cerebri, 127 
case of (XXIII), 129 
case of (XXIV), following operation 
for temporo-sphenoidal abscess, 
136 
circulatory factors in, 129 
dural defects in, 132 
etiologv of, 127 
f ungating, 131 
non-ulcerative, 131 
physiological factors in, 131 
prevention of, 132 
protection in, 133 
reduction of increased intracerebral 

pressure in, 134 
surgical pathology of, 131 
surgical treatment of, 132 
ulcerative, 131 
Herniation, in exploration for cerebel- 
lar abscess, 86 
of brain on incision of dura in tem- 
poro-sphenoidal abscess, 42 
puncture of opposite ventricle for 
reduction of, 44 
Heuer's temporo-muscular clamp, 
Histological considerations, 13 
History taking, importance of, before 
exploration, 1 
prior to appearance of symptoms, 2 
Homolateral ventricle, obliteration of 
in temporo-sphenoidal 
42 
Horsley's wax, use of, 9 



Hudson's perforators, 9 
Hydrocephalus causing symptoms in 

cerebellar abscess, 203 
Hypermetria in cerebellar abscess, 194 

Idiopathic brain abscesses, 18, 73 
Illumination, necessity for, 67 
Immunization, 146 

Induced "stupeur art^rielle," in pro- 
duction of papillcedema, 174 
Infection, pathological processes in, 138 
impenetrability of oerebro-spinal 

fluid system to, 142 
latent, recrudescence of, 149 
method of entry into brain, 138 
prevention of, 137 

varying degrees of sensitiveness to 
extension of, 148 
Inflammation, adhesive, of piarachnoid 
to dura, surgical significance of, 
60 
Inhibition, failure of, in cerebellar ab- 
scess, 194 
Inspection of brain within dura, 42 
Intercurrent abscess, tertiary, 17 

secondary to sinus thrombosis, 31, 
102 
Intracerebellar abscess, situation of, 

104 
Intracerebellar pressure, 86 
direction of maximum, 87 
Intracerebral abscess, 10 
adjacent, of middle fossa, 61 
with capsule, 47 

with surgical treatment, 66 
without macroscopical cortical in- 
volvement, 3o 
drainage of, 62 
eradication of, 61 
evacuation of, 62, 63 
selection of cases, 62 
stalk of, 10, 20 
with capsule, 21 
with capsule and stalk, 22 
with sUIk, 10 
without cortical involvement discoT- 

crable macroscopically, 23, 46 
witliout limiting membrane, 22 
Intracranial operations, general surgi- 
cal technic, 6 
position of patient in, 6 
Intracranial pressure, increased, diag- 
nosed by vestibular reaction^ 
100 
influence of in papillcedema, 168 
reduction of, 134 
Intradural abscess, 19 
relationship between osteomyelitis, 
extradural abscess and, 110 
Intradural suppuration in middle fossa, 
exposure for in suspected caae% 
40 
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iDtrapinraclinoid abscess, 20, E6, 32, 

case of (XVIII), 92 
Intension of, 34 
situation of, 104 

Kenjon and Hartley's perforators, 9 
Koee jerks in cerebellar abscess, 202 
Kredel's plates, 

labyrinth. In Gtiolngj of cerebcll&r ab- 
scess, 01 
Labyrinlliine suppuration, in cerebellar 
abscess, M 
tvpos of, 94 
Lalijrinlliitia, case of (inj, IS 

in diof^oeis of cerebellar abscess, 

100 
meningitis from, caso of (XV), 71 
secoudary serous, 95 
Lateral cistern a, abscess in, 95 
Lateral deviation of eyes in cerebellar 

abscess, 197 
lA(«ral sinus, anatomy of on cross 
section, 08 



primary exposure of, 07 
surgical obliteration of, 98 
limitation of Held of operation, 7 
Localieed seroua (protretive) uienin- 
gitis, 32 
diagnosis of, 33 
Location of lesion, influence of in 

popilluilema, 171 
Losing abscess, 66 
Lumbar puncture, dangers of, 29 
Lymphatics, absence of and subnorinal 
temperature. 104 



tion, 168 
Marentz rongeur, 10 
Meningeal abscess, 20, 22, 2S 

adjacent, of middle fossa, 32 

adjacent sulidiiral, US 
Meningitis, aseptic, case of <VI), 33 

brain abscess from, 144 

case of from disturbed meningeal 
prutection (XXV), 144 

from labyrinthitis, cose of (XV), 



71 

localised s 



3 protective, 32 



protective, evidence of cerebral sup- 
puration, 160 

suppurative, from cerebral abscess, 
cane of (XXVI), 151 






Meningitis, suppurative, vrilh brail 
abscess, relation of to proter " ' 
meningitis, 150 
Meningo-cerriirol abeceas, 2 
Mental disturboncea in frontaJ a 

209 
Metastatic abscess, 17, IS, 26, $S, M 
120 
additional references to, S2 
case of (XXVIll), 182 
classification of, 6S 
development of. 68 

fronUl, 120, 269 ' 

formation of capsule in, 79 
frequency of, T2 
limitation of by capsule, 76 
location of, 74 
multiple, 75 
case of, 75 
of otitic origin, case of (XVII), 77 
of venous origin, 71 
treatment, 76 
Metastatic vascular occlusion, 69 
Middle fossa, abscess of, 31 
ca«o of (Xll. 46 
adjacent meningeal abscess of, 32 
adjacent secondary absce«s of, ccoi 
si derations prior to opera,tioi^ 
37 1 

cleansing and obliteration of obacMB 
witli stalk near surface, 50 1 
following thrombosis of superior p«< 
trosal sinus or dural veins, 31 J 
osteoplastic Hap for ei^ploration o^ 



Naming aphasia, 46 

Naming center of Mills. 46 

Nasal sinuses, accessory, operations for. 

suppurative lesions of, 123 
Necrosis, superficial of brain, 32 
Nerve head changes, diognostic dedne^ 

tiana from, 176 
Neuritis, retrobulbar, in frontal 



prior to appearance of symptomt, j|'] 



Obliteration of homolateral rnitrielkl 
in tcmporo-spbenuidal 



Ocular paralvsia in ccreb 

sion. 107 
(Edema of brain, from trauma of opttt^ 

tion, IS 
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(Edema of brain, sodden death from, 
15 

Oozing, control of, 11 

Operating in cerebellar abecess, delay 
in fatal, case of (I), 3 

Operation, time for, 3 

Operative technic, general, 6 
additional references to, 12 

Optic nerve, intracellular pathways of 
in papillcBdema, 172 

Osteomyelitis, a'djacent frontal lobe ab- 
scess associated with, 117 
relationship between extradural and 
intradural abscess and, 110 

Osteoplastic flap, cutting of, 10 
for exploration for al^cess of middle 
fossa, 41 

Outrigger, for cerebellar operations, 7 

Oyster-shaped abscess, 34 

Pain behind eye in temporo-sphenoidal 
abscess, 183 
in teeth in temporo-sphenoidal ab- 
scess, 183 
Papillcpdema, etiology of, 169 
in cerebral compression, 168 
in frontal abscess, 208 
increased intracranial pressure in, 

168 
induced "stupeur art^rielle" in pro- 
duction of, 174 
influence of location of lesion in, 171 
influence of parenchymatous fluids 

in, 172 
interference with venous circulation 
in, 169 
Paralysis and transient aphasia, case 
of brain abscess wiUi (XXIX), 
185 
Paralysis of contralateral arm, in 
frontal abscess, 209 
in temporo-sphenoidal abscess, 181 
Parenchymatous fluids, influence of in 

papillcodema, 172 
Past pointing, in cerebellar abscess, 
198 
in tempero-sphenoidal abscess, 187 
Pathological considerations, 13 
Pathological processes in brain, se- 
quence of, 159 
Pathology of brain abscesses^ 47 

references to, 16 
Patient, position of in intracranial op- 
erations, 6 
l*erf oration of skull, 9 
bulginff of dura in, 10 
control of hemorrhage during, 9 
Perforators, 9 
Petrous pyramid, cerebellar abscess 

from infection of, 91 
Perisinus abscess, case of (XX), 103 
Pia, blood vessels of, 24 



Pial vessels, control of hemorrhage 

from, 11 
Piarachnoid abscess, adjacent, 119 
Piarachnoid, adhesive inflammation of 
to dura, surgical significance of, 
50 
protection of prior to exploration, 44 
Plates, Kredel's, 9 
Postage-stamp method of controlling 

hemorrhage, 10 
Posterior fossa, surgical anatomy of, 

84 
Preparation, 1 

Projectile vomiting, in cerebral com- 
pression, 167 
Protection of brain, by dura, 139 
by subarachnoid spaces, 140 
by subdural space, 140 
Protective mechanism of brain, 137, 
139, 147 
additional references to, 153 
Protective meningitis, evidence of oer^ 

bral suppuration, 160 
Psychic disturbances in cerebellar ab- 
scess, 202 
manifestations of toxic delirium in 
temporo-sphenoidal abscess, 185 
Pulse, slow in cerebral compression, 166 
l^ilse pressure, in cerebral compression, 

167 
Puncture, lumbar, dangers of, 29 
ventricular, 29 
for reduction of brain herniation, 

44 
in cerebellar abscess, 104 
technic of, 10 
Pupillary disturbances in cerebellar 
abscess, 201 

Rapid loss of flesh, in cerebellar ab- 
scess, 202 

Reflexes, loss of abdominal, in frontal 
abscess, 209 

Repair of brain substance, 149 

Results of brain abscess, 211, 212 

Retina, intracellular pathway of, in 
pupilltjnlema, 172 

Retrobulliar neuritis, in frontal ab- 
scess, 208 

Roentgen ruy diagnosis in temporo- 
sphenoidal abscess, 187 
case of (XXX), 188 

Rongeurs, 9, 10 

Searcher, 45 
Second abscess, 59 
Secondary and double abscesses, 59 
Sensitiveness of brain to toxic influ- 
ences, 147 
Separators, dural, 10 
Serous labyrinthitis, secondary, 95 
Sims' chest position, 6 
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cerebellar abscess following, 101, 
102, 104 
treatment of, 103 
In dlEtgnoala of cerebellar abBCeaa, 

190 
intercurrent 8bac«M second krj' to, 
31, 102 
Stout wall, inelaioii through, 103 
SIcull, cutting of osteoplaEtte flap, ID 
perforation of, 9 

control of hemorrhage during, 
Smell, loss of, Ja froutikl abeceaa, 20S 
Speech defect* la oerebellar abecesi, 

195 
fipontaneoua n7etagintii In cerebelUr 

abBcefls, lOT 
Stalk, development of, CE 

of Intraoerebral abacess, 10, 20, 22 
"Stupcur artSrietle." induced, in 

papilkrdema, 171 
Subaroehnoid space, elimination of bac- 
teria from, 14S 
nrotcntion of brain bv, 140 
Subdural abscess, 20, 24, 32 

adjacent roeningeul, 118 
Subdural space, protection of brain by, 



lutolTaia in. 



140 
Subnormal tempenitui 

104 

absence of lymphatics In, 104 
evidence of cerebral Huppuration, 183 

Suboccipital tenderness, in cerebellar 
abacesB, 202 

Suction apparatus, 4S 

Sudden death from cedema of brain, 16 

Surgeon, mental attitude of, 1 

Surgical factors. 28 

Surgical principles, 27 

Sttrgical tecbnic, general, 28 

Temperature, suboormal, autolysis in, 
164 

absence of lymphatiea in, 104 

evidenee of cerebral suppuration, IBS 
Temporo-muacular clamp, of Heuer, 
Temporo- sphenoidal absceaa, 31 

•dditional refercncee to, 66 

adjacent, case of (Xlll), 63 
diagnoBJa of, ITS 

aphasia in, 177 

case of (VIII, H, X), 37, 39, « 

contralateral hemiplegia in, 181 

convulsions in, 184 

diagnosis of, 176 

dr«amf stato in, 1B4 

facial paralT^a of opposite side in, 

hemianopsia, case of (XXVII), in. 



I oca lining symptoms In, 
localizing value of priraarj> focus 

infection in, 1T6 
obliteration of homolateral vent 

in, 42 
pain behind eje in. 183 
pain in teeth In, 183 
past pointing L 



Roentgen ray diagnoa 
case of (XXX), If 
symptoma, 183 



40 
Tliromboeia of cerebral vessela, ease of 

(XIV), TO 
llirombotic nidus, origin of, 71 
Tourniijuets. 8 
Toxic influences, sensitlveneas of bri 



•^ 



to, 147 



frontal, 121, 2G1 



Vascular occlusion, metastatic, I 
Venous circulation, iBCerfereacs 

in papilttedema, 109 
Ventricle, obliteration of homolateral 
in temporo-sphenoidal absceaa, 
43 
puncture of opposite for redaction of 
brain bertiiation, 44 
Ventricular puncture, 28 

tor reduction of brain herniaUoa, 

44 
in cerebellar abscesi, 104 
tecbnic of, 10 
Ventricular reaction, in diagaasla 
increased intracranial prauii 
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in cerebellar abecesa, 196 
Vestibular rcactiooa, cbaoglag char- 
acter of in cerebellar i ' 




INDEX OP SUBJECTS 



S97 



Vestibular reaciioiii^ cerebellar cortical 
' localization in relation to, 200 

' diagnoeis of by increased intracran- 
ial pressure, 100 
in cerebellar abscess, 198 
' reported cases of, 108 
Vomiting, in cerebellar abscess, 202 



Vomiting, in cerebral compression, 167 
in cerebral suppuration, 157 

Wax, Horsley's, use of, 
Whiting's enceplialosc<^, 66 

Yawning, in cerebellar abscess, 202 
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